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68000 E. P. Service 


PREFACE 


ABOUT THIS MANUAL 


This manual contains servicing information for the 68000 Emulator Processor 
module and its associated Prototype Control Probe. The manual applies to use 
of this equipment in the TEKTRONIX 8550 Microcomputer Development Lab or 8540 
Integration Unit. 


Throughout this manual, the term "microcomputer development system" (or 
simply "development system") is used to refer to the TEKTRONIX 68550 
Microcomputer Development Lab or 8540 Integration Unit. 


The TEKTRONIX 68000 Emulator Processor module utilizes a Motorola MC68000L 
microprocessor to perform: the emulation function. All references in this 
manual to the 68000 microprocessor pertain to the Motorola MC68000L 
microprocessor. 

MANUAL ORGANIZATION 


This manual is divided into 14 sections: 


Section 1 contains general information about the Emulator Processor module 
and the Prototype Control Probe. 


section 2 contains information about electrical and environmental 
characteristics. 


Section 3 discusses configuration jumpers and their functions. 


Section 4 describes in general the operation of the Emulator Processor module 
and Prototype Control Probe. 


Section 5 contains functional check procedures for the development system. 
Section 6 contains power supply adjustment procedures. 


section 7 contains Emulator Processor module and Prototype Control Probe 
performance check procedures. 


Section 8 describes general maintenance procedures. 


section 9 provides detailed installation procedures for the Emulator 
Processor module and the Prototype Control Probe. 


Sections 10 thru 13 contain technical reference material, electrical parts 
list, Schematic diagrams, and mechanical parts list with 
accessories information, respectively. 
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GENERAL INFORMATION 


INTENDED USE 


This manual is designed to be uSed by trained service technicians; it is not 
designed for use as a training guide. The intent is to provide a 
sufficiently detailed theory of operation and accompanying reference material 
to enable a technician to locate a problem to a particular component on a 
circuit board. 


REVISION HISTORY 


As this manual is revised and reprinted, revision history information is 
included on the text and diagram pages. Original manual pages are identified 
with an '@' symbol at the bottom inside corner of the page. When existing 
pages are revised, the '@' symbol is replaced with ae revision date 
(REV OCT 1981). New pages added to a section, whether they contain old, new, 
or revised information, will be identified with the '@' symbol and a date 
(@ OCT 1981). 


CHANGE INFORMATION 


Change notices are issued by Tektronix, Inc., to document changes to the 
manual after it has been published. Change information is located at the 
back of this manual, following the yellow tab marked "CHANGE INFORMATION & 
TEST EQUIPMENT". When you receive the manual, you should enter any change 
information into the body of the manual, according to the instructions on the 
change notice. 


HEXADECIMAL NOTATION 


All addresses are in hexadecimal notation, unless’ otherwise noted. Where 
necessary for clarity, hexadecimal numbers are defined by an H following the 
number (i.e., 43ACH). Other hexadecimal identifiers, such as the prefix or 
suffix "hex" or subscripts denoting base 16, are not used. 
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SIGNAL LINE CONVENTIONS 


In this manual, signal line names followed by the symbol (L) are active in 
the low state. Lines that are active in the high state may have no symbol 
following their names, or an (H) following the name if an ambiguity might 
exist. For example: 


PPDOUT(L) 


CS 16 
IO(H)/M(L) 


DOCUMENTATION OVERVIEW 

Support documentation for TEKTRONIX development systems consists of service 
manuals, installation manuals, and user's manuals. 

Service Manuals 

service manuals provide the information necessary to perform system testing, 
to isolate hardware problems, and to repair system components. Service 
manuals are identified by their blue covers and may be _ purchased from 


Tektronix as optional accessories. 


The following manuals provide service information for the various 68000 
Emulator Processor host systems: 


® 8301 Microprocessor Development Unit Service Manual 
@ 8540 Integration Unit Service Manual 
Also available are service manuals for Emulator Processor modules, peripheral 


equipment, and optional features such as the PROM Programmer and the Trigger 
Trace Analyzer. 
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Installation Manuals 


Installation manuals or guides tell how to unpack the equipment, and how to 
install it and verify its proper operation. Installation manuals may be 
separate manuals with blue covers, or may be provided as supplements’ to 
existing publications. Installation manuals are provided with the equipment 
as Standard accessories. 


The following installation manuals are available for the 68000 Emulator 
Processor and its host systems: 


@ 8500 MDL Series 68000 Emulator Processor and Prototype Control Probe 
Installation Service Manual 


@ 8550 Microcomputer Development Lab Installation Guide 
& 8540 Integration Unit Installation Guide 


The 68000 Emulator Processor and Prototype Control Probe Installation Service 
Manual is provided with the 68000 Prototype Control Probe as a standard 
accessory. 


User's Manuals 


User's manuals describe procedures required to operate the development system 
and its peripheral devices. User's manuals are identified by their grey 
covers and are provided as a standard accessory in the system package. 


For an overview of your development system and its capabilities, the 
following manuals may be of interest: 


® 8550 Microcomputer Development Lab System Users Manual (with the 
68000 Emulator Processor Specifics supplement) 


© 8540 Integration Unit System Users Manual (with the 68000 Emulator 
Processor Specifics Supplement) 


To derive the greatest benefit from this manual, you should be familiar with 
your TEKTRONIX development system, as described in the appropriate manuals 
listed here. You should also be familiar with the 68000 microprocessor, 
described in The Complete Motorola Microprocessor Data Library, published by 
Motorola, Inc. 
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OPERATORS SAFETY SUMMARY 


The general safety information in this part of the summary is for both 
operating and servicing personnel. Specific warnings and cautions will be 
found throughout the manual where they apply, but may not appear in this 
summary. 


TERMS 


In This Manual 


CAUTION statements identify conditions or practices that could result in 
damage to the equipment or other property. 


WARNING statements identify conditions or practices that could result in 
personal injury or loss of life. 


As Marked on Equipment 


CAUTION indicates a personal injury hazard not immediately accessible as one 
reads the marking, or a hazard to property including the equipment itself. 


DANGER indicates a personal injury hazard immediately accessible as one reads 


the marking. 


SYMBOLS 


As Marked on Equipment 
y DANGER high voltage. 
© Protective ground (earth) terminal. 


a 


Z\ ATTENTION — Refer to manual. 
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SAFETY PRECAUTIONS 


Grounding the Product 

The product is’ grounded through the grounding conductors in the 
interconnecting cables. To avoid electrical shock, plug the supporting 
system's power cord into a properly wired receptacle. A protective ground 


connection by way of the grounding conductor in the system power cord is 
essential for safe operation. 


Use the Proper Fuse 

To avoid fire hazard, use only the fuse specified in the parts list for your 
product. Be sure the fuse is identical in type, voltage rating, and current 
rating. 


Refer fuse replacement to qualified service personnel. 


Do Not Operate in Explosive Atmospheres 


To avoid explosion, do not operate this product in an atmosphere of explosive 
gases. | 


Do Not Remove Covers or Panels 


To avoid personal injury, do not remove covers or panels from this product. 
Do not operate the product without the covers and panels properly installed. 
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SERVICING SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 


(Refer also to the preceding Operators Safety Summary) 


DO NOT SERVICE ALONE 


Do not perform internal service or adjustment on this product unless’ another 
person capable of rendering first aid and resuscitation is present. 


USE CARE WHEN SERVICING WITH POWER ON 


Dangerous voltages exist at several points in this product. ‘To avoid 
personal injury, do not touch exposed connections and components while power 
is on. 


Disconnect power before removing protective panels, soldering, or replacing 
components. 


POWER SOURCE 


The system that supports this product is intended to operate from a power 
source that will not apply more than 250 volts rms between the supply 
conductors or between either supply conductor and= ground. A protective 
ground connection by way of the grounding conductor in the supporting 
system's power cord is essential for safe operation of this product. 
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section 1 


GENERAL INFORMATION 


INTRODUCTION 


The 68000 Emulator Processor is a microprocessor design aid that emulates a 
68000 # microprocessor. The 68000 Emulator Processor is operated in 
conjunction with the 68000 Prototype Control Probe and a TEKTRONIX 
microcomputer development’ system. In this arrangement the 68000 Emulator 
Processor and Prototype Control Probe effectively replace the 68000 
microprocessor in your prototype circuit. 


MODES OF OPERATION 


The 68000 Emulator Processor module, with its Prototype Control Probe, may be 
operated in any one of three emulation modes. The mode is determined and set 
by the user. The emulator is controlled by the System Controller module in 
the microcomputer development’ system. The three emulation modes are 
described in the following paragraphs: 


MODE 0 "System" mode. Mode O is used to develop software for a prototype 
68000 microprocessor-—based circuit. Mode 0 operation uses’ the 
development system's program memory, I/O facilities, and clock to 
execute a software program. In Emulation Mode 0, the development 
System acts as an independent 68000-based microcomputer. Prototype 
circuitry is not involved. Figure 1-1(a) illustrates Mode 0 
operation. 


MODE 1 "Partial emulation" mode. Mode 1 is used to develop the hardware 
functions of the prototype circuit. The Prototype Control Probe is 
used as the interface between the prototype circuit and_ the 
Emulator Processor module. Clock and control signals for Emulation 
Mode 1 are provided by the prototype circuit. 


Another function available in Emulation Mode 1 is memory mapping. 
Execution memory may be mapped (in 4 K blocks) into program memory 
or to the user. prototype. Figure 1-1(b) illustrates Mode 1 
operation. 


MODE 2 "Full emulation" mode. Mode 2 is used for the final development 
stages of hardware functions in the prototype circuit. The only 
difference between Mode 1 and Mode 2 operation is that in Mode 2, 
prototype memory is the single source of operation code. Program 
memory cannot be accessed. Figure 1-1(c) illustrates Mode 2 
operation. 
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(a) Emulation Mode O (b) Emulation Mode 1 (c) Emulation Mode 2 


System 
1l1/O 
Devices 


f Interface Interface fi: Interface 
: S Assembly : & Assembly fe = Assembly 


Control, 
Memory, 
and 
Clock 


Fig. 1-1. Emulation Modes 0, 1, and 2. 


EMULATOR PROCESSOR MODULE 


The 68000 Emulator Processor module is illustrated in Fig. 1-2. This module 
consists of: 


@ Two emulator circuit boards that plug into the Main Interconnect 
board in the development system mainframe. Throughout this manual, 
these circuit boards are referred to as EMU 1 and EMU e. 


@ Two short ribbon cables that interconnect EMU 1 and EMU 2. 


The Emulator Processor serves two purposes in the development system. First, 
it has the ability to run a program written specifically for a 68000 
microprocessor. With the help of other modules in the development system, 
the Emulator Processor can check the program for run-time errors or program 
logic errors. Second, when the Prototype Control Probe's 64-pin plug is 


used, a prototype circuit can be debugged and stepped through the final 
stages to design completion. 


The 68000 Emulator Processor emulates the operation of a target 68000 
microprocessor device that will be used in the final version of a prototype 
system. The Emulator Processor responds to software in the same way as_ the 
target microprocessor, and also allows software debugging. 
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Fig. 1-2. 68000 Emulator Processor and Prototype Control Probe. 
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PROTOTYPE CONTROL PROBE 


As illustrated in Fig. 1-2, the 68000 Prototype Control Probe consists of: 
e The Cable Termination board that plugs into EMU 1. 


e The Interface Assembly, containing the Buffer, Control, Power 
Supply, and Mobile Microprocessor boards. 


e Three 6-foot ribbon cables that attach the Interface Assembly to the 
Cable Termination board. 


e <A 64-pin plug with two 1.5-foot ribbon cables that connect’ the 
Interface Assembly to the prototype circuit's 68000 microprocessor 
socket. 


The Prototype Control Probe also includes five strain relief cable clamps to 
replace the original system cable clamps. 


The Prototype Control Probe Interface Assembly contains the emulating 
microprocessor device, and thus is required for operation in all three 
emulation modes. In Mode O operation, the 64-pin plug may be connected to 
the prototype circuit, but will not use or drive any signals to or from the 
prototype. However, in Modes 1 and 2, the Prototype Control Probe actS as 
the interface between the Emulator Processor module and _ the prototype 
circuit. Therefore, in Modes 1 and 2, the 64-pin plug must be connected to a 
prototype circuit. 


PROTOTYPE CONTROL PROBE LEDs 
Six indicator LEDs are visible on the Prototype Control Probe's Interface 
Assembly. When the Emulator Processor is operating in Emulation Mode 1 or 2, 


these LEDS indicate the following conditions: 


e Bus Grant: the Emulator Processor is giving up the bus to. the 
development system. 


e Bus Grant Acknowledge: the development system has acknowledged that 
the Emulator Processor has given up the bus. 


@e DTACK Timeout: the 68000 microprocessor has not received a DTACK 
(Data Transfer Acknowledge) within 1 ms of having requested one. 


@e User Vcc: the prototype power supply is functioning. 
@ Halt: the Emulator Processor's Halt line has been driven low. 


@ Reset: the Fmulator Processor's Reset line has been driven low. 
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Section 2 


SPECIFICATIONS 


INTRODUCTION 


The electrical and environmental characteristics listed here are general. 
For detailed environmental test procedures, including failure criteria, 
contact your local Tektronix Field Office or representative. 


ELECTRICAL CHARACTERISTICS 


Five supply voltages are used by the 68000 Emulator Processor module and its 
Prototype Control Probe. Three of these, +5.2 Vdc, +12 Vdc, and -12 Vdc, are 
generated by the development system and are taken directly from its Main 
Interconnect board. The remaining two supply voltages, +4.92 Vde and +5 Vdc, 
are generated on the Power Supply board located in the Interface Assembly. 
The Emulator Processor module and its Prototype Control Probe use the supply 
voltages as follows: 


@e Emulator Processor Module 
+5.2 Vde Primary supply voltage. 
@ Prototype Control Probe 


+5.2 Vde Used by the Buffer, Control, and Mobile Microprocessor 
boards. 


-~12 Vde Used to power the fan in the Interface Assembly when the 
Emulator Processor is active. 


+12 Vde Used by the Power Supply board to generate the +4.92 Vde 
and +5 Vde supply voltages when the Emulator Processor is 
active. 


+4.92 Vde Supplies power for the Buffer and Control boards. This is 
a regulated supply and is active only when the Emulator 
Processor is selected (active). 


+5 Vde Used only by the 64-pin plug when the Emulator’ Processor 
is selected (active). 
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Each of the three supply voltages generated by the 


development system 


is 


protected at the Cable Termination board with a 3AG, 250 Volt, 2 Ampere fuse. 


The supply voltages generated on the Power Supply board 


Interface Assembly) are not fused. 


Table 2-1 


Electrical Characteristics 


(located in 


the 


Current 


—12 Vdc +5% 
+4.92 Vdc +20 mVdc 
+5 Vdc  +5% 


Adjustable 
Adjustable 


Emulator not selected 


6.8 A (max) 
150 mA (max) 


Emulator selected 


6.8 A (max) 
1.65 A (max) 
300 mA (max) 

3.4 A (max) 

15.3 mA (max) 


@ +5.2 Vde 

@ +12 Vde 

@ +45.2 Vde 
@ +12 Vde 
@ -12 Vde 
@ +4.92 Vde 
@ +5 Vde 


ENVIRONMENTAL CHARACTERISTICS 
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Table 2-2 


Environmental Characteristics 


Air Temperature 
Operating 
Storage 


Altitude 
Operating 
Storage 


O°C to +50°C (4+32°F to +122°F) 
-55°C to +75°C (-67°F to +167°F) 


4 500 m (15,000 ft) maximum 
15 000 m (50,000 ft) maximum 
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JUMPERS 


INTRODUCTION 


The 68000 Emulator Processor Module and Prototype Control Probe have 
user-selectable configuration jumpers. This section describes the functional 
characteristics for the individual jumpers. Section 8 of this manual tells 
how to disassemble (and reassemble) the Prototype Control Probe. Table 3-1 
lists the jumpers in the order they are discussed in this’ section. Only 
user-selectable jumpers are discussed here. All other jumpers are for 
factory use only and are not user-selectable. 


Table 3-1 
Jumper Locations 


Board i Fig. No. } Jumpers 
i a aii ial aay sana aaaeae 
EMU 2 3-1 1 J2t44 
ls ea it es ra see Phe oe ee 
Buffer board 3-2 | P1 
' P2 and P3 
| P6 | 
| Rs 
i P8 
I ' 
ERE Pe ee ee an eS ROE Oe oe om ne ede ee Oe 
Control board 3-3 | J4011 
| | J6021 
pi eh ee Ni a se 
| ! 
Mobile Microprocessor board | 3-4 : J1045 and J2045 
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CONFIGURATION JUMPERS 


The following pages describe each of the jumpers used to select specific 
operations of the 68000 Emulator Processor. All jumpers’ are in their 
"normal! position (1--2) when shipped from the factory. These jumpers affect 
the operation of all three emulation modes unless otherwise indicated within 
the text. Some of the jumper configurations available may cause the system 
to hang (not respond) and are noted accordingly. 


EMU 2 


EMU 2 of the 68000 Emulator Processor module contains one configuration 
jumper: J2144. Figure 3-1 shows the location of J2144 on EMU 2. 


NOTE 
EMU 2 must be removed from your microcomputer development system, 
to allow access to J2144. Section 9 of this manual contains the 
procedure to remove EMU 2 from your development system. 


J2144 controls the break cycle of the Emulator Processor after the emulator 
has executed a stop instruction. 


Normal (1--2) When a stop instruction is executed, the Emulator Processor 
will break and return control to the operating system only 
while the emulator is operating in Emulation Mode 0. 


Option (2--3) When a stop instruction is executed, the Emulator Processor 
will break and return control to the operating system. 


NOTE 


When J2144 is in its normal (1--2) configuration and the Emulator 
Processor is being operated in Emulation Mode 1 or 2, the system 
will appear to hang (not respond). To return control to the 
operating system, you must request that the Emulator Processor 
break or issue a prototype interrupt. For information on how to 
request the Emulator Processor to break, refer to your System 
Users' Manual and its 68000 Emulator Specifics supplement. 
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ig. 3-1. EMU 2 jumper location. 


BUFFER BOARD 


The Buffer board contains six configuration jumpers: P1, P2, P3, P6, P7, and 
Po: Figure 3-2 shows the location of these jumpers on the Buffer board. To 
gain access to these jumpers, perform steps 1--7 of the Prototype Control 
Probe assembly/disassembly procedure located in section 8 of this manual. ; 


Pi inserts or removes a delay between the prototype circuit's Data Transfer 
ACKnowledge (DTACK) and the 68000 microprocessor while the emulator is 
operating in Emulation Mode 1. 


NOTE 


The configuration of jumper P1 depends on the configuration of 
Mobile Microprocessor board jumpers J1045 and J2045. See the 
discussion of the Mobile Microprocessor board jumpers, later in 


this section for more information. 


ormal (1--2) The prototype's DTACK is delayed at the rate determined by 
J1045 and J2045. This prevents overdriving the Program 


Memory's access time. 


ption (2--3) This configuration bypasses J1045 and J2045, allowing the 
prototype to return DTACK without delay. 
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Fig. 3-2. Buffer board jumper locations. 


NOTE 


When P1 is in its optional (2--3) configuration, data may be 
invalid or lost if the Program Memory is accessed beyond its 
limitations. However, no component damage will result. 


P2 and P3 control prototype bus arbitration during an Emulator Processor Dump 
and Restore routine. 


Normal (both jumpers 1--2) 
The prototype's Bus Request and Bus Grant Acknowledge 
signals to the 68000 microprocessor will be disabled 
whenever the Emulator Processor has returned control to the 
operating system. 


Option (both jumpers 2--3) 
The prototype's Bus Request and Bus’ Grant Acknowledge 
signals will be allowed to request and hold the 68000 
microprocessor bus. This is valid even while the Emulator 
Processor has entered Dump and Restore, and_ returned 
control to the operating system. 
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NOTE 
In the optional (2 to 3) configuration for P2 and P3, the system 
may hang (not respond). To return to normal operation, you must 
release the bus. Refer to your System Users Manual and its 68000 
Emulator Specifics supplement for information on how to release the 
bus. 


P6 determines when the 68000 microprocessor address strobe is driven to the 
prototype circuit. 


Normal (1--2) The 68000 microprocessor address strobe is driven in all 
cycles except during an Emulator Processor’ Dump and 
Restore, or during an interrupt acknowledge of a 
Non—Maskable Interrupt (NMI) issued by the Emulator 
Processor. 


Option (2--3) The 68000 microprocessor address strobe is driven in all 
cycles except during an interrupt acknowledge of an NMI 
issued by the Emulator Processor. 


Pf controls how the Emulator Processor will react to a DTACK timeout (no 


prototype DTACK within 1 ms). This jumper is used when any of the following 
conditions exist: 


e P8 is in its 'normal' position and no prototype DTACK is’ generated 
when memory is mapped to the prototype. 


e P8 is in its 'optional' position and no DTACK is’ generated by the 
prototype circuitry. 


@ The development system is operating in Emulation Mode 2 and no 
prototype DTACK is generated. 


Normal (1-2) The system will hang (not respond) until a DTACK is 
received from the prototype or a break condition occurs. 


Option (2--3) The system will hang until a DTACK is received from the 
prototype, at which time the system will continue normal 
operation. A break condition will not clear the system. 
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P8 allows or prevents the internal generation of a Data Transfer ACKnowledge 


(DTACK) signal by the 68000 Emulator Processor while operating in Emulation 
Mode 1. 


Normal (1--2) Uses the prototype's DTACK until the map decision is made. 
If memory is mapped to the development system's Program 
Memory, then an internal DTACK is generated. If memory is 
mapped to the prototype, then DTACK must be generated by 
the prototype circuitry. 


Option (2--3) No internal generation of a DTACK signal is allowed, 
regardless of mapping. All DTACK signals must originate 
from the prototype circuitry. 


NOTE 


When P8 requires a prototype DTACK, the prototype circuit must 
generate a DTACK within 1 ms. If a prototype DTACK is required by 
P8 and no DTACK is generated by the prototype within 1 ms, then a 
DTACK timeout occurs. For more information regarding when a DTACK 
timeout may occur, see the discussion of jumper P7, earlier in this 
section. 


CONTROL BOARD 


Two configuration jumpers are located on the Interface Control board: J4011 
and J6021. Figure 3-3 shows the location of these jumpers on the Control 
board. To gain access to these jumpers, perform steps 1--7 of the Prototype 


Control Probe assembly/disassembly procedure located in section 8 of this 
manual. 


J4011 controls whether Non-—Maskable Interrupts (NMIs) are saved during Dump 
and Restore (D/R) routines. 


Normal (1-—2) NMIs are. saved during D/R routines (such as when the 
development system has control and the emulator is not 
running). 

Option (2--3) NMIs are never saved. 

NOTE 


Saved NMIs are issued to the 68000 microprocessor when the 
development system relinquishes control, and the Emulator 
Processor begins program execution. 
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Fig. 3-3. Control board jumper locations. 


J6021 controls whether prototype circuit interrupts (interrupt levels other 
than level 7) are saved during Dump and Restore (D/R) routines. 


Normal (1--2) Prototype circuit interrupts (if held until acknowledged), 


are saved during D/R routines (such as when the development 
system has control and the emulator is not running). 


Option (2--3) Prototype circuit interrupts are never saved. 


NOTE 


Saved interrupts are issued to the 68000 microprocessor when the 


development system relinquishes control, and the Emulator Processor 
begins program execution. 
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MOBILE MICROPROCESSOR BOARD 


Two configuration jumpers are located on the Mobile Microprocessor board: 
J1045 and J2045. Figure 3-4 shows the location of these jumpers on the 
Mobile Microprocessor board. To gain access to these jumpers, perform 
steps 1--9 of the Prototype Control Probe assembly/disassembly procedure 
located in section 8 of this manual. 


J1045 and J2045. In their 'option' positions, these jumpers delay assertion 
of Data Transfer ACKnowledge (DTACK) signals to the Emulator Processor. The 
delay is inserted to prevent the Program Memory from being accessed faster 
than its limitations will allow. Two different DTACK signals may be issued 
to the Emulator Processor: the 68000 microprocessor's DTACK and the 
prototype's DTACK. With J1045 and J2045 in their 'option' positions: 


e Assertion of all 68000 microprocessor DTACK signals is delayed to 
the Emulator Processor. 


e Assertion of the prototype's DTACK signals are delayed to _ the 
Emulator Processor only when operating in Emulation Mode 1 and 
jumper P1is in its 'normal' position. (See the discussion of 
Interface Buffer board jumper P1, earlier in this section.) 


The jumper positioning, as shown in Table 3-2, is based on which Program 
Memory configuration is installed in your development system. | 


NOTE 
Use of J1045 and J2045 in their 'normal' configuration (see Table 
3-2) may cause invalid data or loss of data if Program Memory is 
accessed beyond its limitations. However, no component damage will 
result. 
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Fig. 3-4. Mobile Microprocessor board jumper locations. 


Table 3-2 
J1045 and J2045 Configurations (a) 


Jumper Configuration(b) 


and 
Memory Allocation Control 


wait state delay 
at > 6.4MHz) (c) 


i t 
1 i 
Memory Configuration | eee na ---- |) «=69Chnaracteristic 
I J 1045 J2045 
eer ee a iis 
32K Program Memory board i Alto A i Alto A | Normal (no delay) 
RR ee RE IS oR RST OR TEM ce PE De PP coe Foe er PE Uh ate ere t a ate Pe ec eS Pea i eh aaah oig 
! ! ! 
64K or 128K Static : Alto A | Alto A | Normal (no delay) 
Program Memory board 
wn - - - $= | He | $e ee | 5 ner 
i { t 
I | ! 
64K or 128K Static 
Program Memory board | Alto A | Alto A | Normal (no delay) 
and t 
Memory Allocation Control | 
wn - - - - - ej $n ef ne | $n 
32K Program Memory board i A5 to B | Alto A | Option (one 
J 1 t 
) ) 
] 1 | 


(a) Jumper configurations listed are for < 8 MHz operation. 
(b) Jumper configurations not listed for J1045 and J2045 are for future use. 


(c) One wait state is equivalent to one extra clock cycle per memory cycle. 
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THEORY OF OPERATION 


INTRODUCTION 


This section is divided into three parts. The first part is ae general 
description of information flow through the 68000 Emulator Processor module. 
The second part is a block diagram overview of the module. This material 
includes functional-level descriptions and are supported by block diagrams 
and the schematic diagrams located at the rear of this manual. The third 
part is an example of a typical emulation cycle using the command "GO 100". 


INFORMATION FLOW 


The following text describes information flow between the 68000 Emulator 
Processor, the development system, and the prototype circuit (via the 
Prototype Control Probe). Connections between the Emulator Processor and the 
Prototype Control Probe are illustrated in Fig. 4-1. Refer to Section 9 of 
this manual for the 68000 Emulator Processor and Prototype Control Probe 
installation procedure. 


EDGE CONNECTORS P1 


The 68000 Emulator Processor has two circuit boards: EMU 1 and EMU 2. Each 
board haS a connector labeled P1 (refer to Fig. 4-1). Because EMU 1 and 
EMU 2 are functionally one board, their connections to the development system 
are treated as one connection (refer to Fig. 4-2). 


The development system data and address buses, and certain control lines, are 
connected to the Emulator Processor at P1. The data flow through Pi is 
bidirectional, and the data lines are buffered in both directions. Address 
flow through P1 is also bidirectional and buffered in both directions. 


EDGE CONNECTOR SOCKET J2 


The receptacle for the Cable Termination board is J2 on EMU 2 (refer to 
Fig. 4-1). Data and control flow are bidirectional and buffered in both 
directions. Address flow and buffering are from the Prototype Control Probe 
only (refer to Fig. 4-2). 
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Fig. 4-1. 68000 Emulator Processor interconnections. 
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Fig. 4-2. 68000 Emulator Processor simplified block diagram. 
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P6 AND P7 


Connections P6 and P7 (shown in Fig. 4-1) are referred to as the Top Plane 
Interconnect Bus. The optional Trigger Trace Analyzer (TTA) and Memory 
Allocation Control (MAC) board are connected to the Emulator’ Processor 
through the Top Plane Interconnect Bus. Address, data, and control signals 
flow over this bus and are not buffered (refer to Fig. 4-2). 


PROTOTYPE CONTROL PROBE 


The 68000 Prototype Control Probe contains address, data, and control line 
buffers, the microprocessor device, and driver/receiver devices. A 64-pin 
plug at the end of the Prototype Control Probe plugs into the 68000 
microprocessor socket in the prototype circuit. When the Prototype Control 
Probe is plugged into the prototype circuit, the prototype sees the 68000 
Emulator Processor as a 68000 microprocessor device. 


MOBILE MICROPROCESSOR BOARD 


The Mobile Microprocessor board, located in the Prototype Control Probe's 
Interface Assembly, contains the key element to emulation: a 68000 
microprocessor device. The microprocessor device communicates with the rest 
of the system by way of edge connector P3. 


EMULATOR PROCESSOR OVERVIEW 


The 68000 Emulator Processor is used in the development of prototype hardware 
and software. Interface and multiplexing circuitry connect the 68000 
microprocessor device, located on the Mobile Microprocessor board, to either 
the development system bus or the Prototype Control Probe. The 68000 
Emulator Processor is controlled by the System Processor. For more 
information about the interaction of the various modules in the oe a 
system, refer to your development system's service manual. 


The 68000 Emulator Processor supports four main operations: 


@ Communications between the development system and the Emulator 
Processor. 


e Communications between the 68000 microprocessor and the Emulator 
Processor. | 


e Communications between the development system and the 68000 
microprocessor. 


@ Communications between the Emulator Processor and the Top Plane 
Interconnect Bus. 


yy @ 
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Figure 4-2 is a simplified block diagram of the 68000 Emulator Processor. 
Although the Emulator Processor consists of two circuit boards (EMU 1 and 
EMU 2), it is functionally treated as a single board. Refer to Fig. 4-2 as 
you read this overview. 


EMU STATUS PORT 


The EMU Status Port (Fig. 4-2) consists of two bytes of information: Status 
byte and Auxiliary Status byte. By monitoring the two EMU Status Port bytes, 
the development system detects and displays any 68000 microprocessor stop or 
fail condition. This feature will assist you in debugging your prototype 
hardware and/or software. 


The Status byte (Fig. 4-3) contains information about the 68000 
microprocessor's running status. The most important function of this byte is 
to inform the development system when the 68000 microprocessor has halted and 
can not’ be started by the normal sequence. (The Emulator's normal starting 
sequence is discussed under the heading "A Typical Emulation Cycle", later in 
this section.) 


Emulator Has Run 


Clock Fail 


Emulator Activation Required 


Not Used 
Emulator Halted (hung) 


Not Used 


Fig. 4-3. Status byte. 


The Auxiliary Status byte (Fig. 4-4) contains information about what 
condition has stopped the 68000 microprocessor. This byte can be read by the 
development system only once; the act of reading this byte clears its 
contents. 
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07 [D6] 08/04] 03] 02] 01] og. 


Write Protect Interrupt 
Interrupt 29 (TTA) 
BKPT 1 

BKPT 2 

BKPT 3 

Stop Instruction 
Single Cycle Active 


Not Used 


Fig. 4-4. Auxiliary Status byte. 


EMU CONTROL PORT 
The EMU Control Port (Fig. 4-2) consists of two bytes of information: Control 
byte and Auxiliary Control byte. These two bytes are illustrated in Fig. 4-5 
and Fig. 4-6 respectively. The development system controls the 68000 
microprocessor through the EMU Control Port bytes. 
The Control byte (Fig. 4-5) contains information such as: 

@ Select (probe power on) the 68000 microprocessor. 

e Select the emulation mode: Mode 0, 1, or 2 (as shown in Table 4-1) 


e Enable 2650 access to the Shared Communication RAM. 


e Activate the Emulator Processor. 


The Auxiliary Control byte (Fig. 4-6) contains information such as: 
@e Enable the 68000 microprocessor to detect SVCs (service calls). 
@ Breakpoint 1 arms breakpoint 2. 
e Single step the 68000 microprocessor. 
@e Forced Function Code values used during UGET and UPUT operations by 


the probe. This allows the prototype to access the separate memory 
spaces of the 68000 microprocessor (Table 4-2). 
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Not Used 


2650 RAM Access 


EMU Active 
Not Used 
Emulation Mode 


Probe Power On 


Fig. 4-5. 


Control byte. 


Table 4-1 


Emulation Mode Encoding 


D6 | D5 } Function 
Sram ee eo aromas 
f | 
L iL {| Mode 0 
1 | 
ie oe ae eee 
L |; Hj Mode 1 
| ' 
Se Se ae eset 
H {| H { Mode 2 


57] 06}06]04}p3] 02] o1]08 


Sa Forced Function Code Values 


Single Cycle Execution 
BKPT 1 arms BKPT 2 


Not Used 


SVC Enable 


Not Used 


Fig. 4-6. 


Auxiliary Control byte. 
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Table 4-2 
Forced Function Code Encoding 


Forced Function Codes; Memory Space 
1 
Sh ae Sea ! 
FFC2 | FFC1 } FFCO | Accessed 
aaa haa aa 
0 i O ; O | Not Used 
i 1 1 
tar ania ma eae Gr ee ee tt en eee eg en Gee as aang eet eg ee ee 
0 ; O ro i User Data 
t t t 
Se et a Dig ee re ae Se ae a rey ey a ae er ae ne ee Gare ee 
0 i od ; O ; User Code 
------- |----=- | -——-——-— | --___-+----------_--_--_- 
0 1 4 ; 4 | Not Used 
i { ! 
es ia a ar aaa Qe ee ee eee UAT oe re ed eee eae ae ge ne ee ee eee 
1 i O i O | Not Used 
' ' t 
Se a Pree ty, ieee rng gerne cere ny ere me entre gy epee me ee es ee ee ee ee ee eee ee ee 
1 i O ; 1 | supervisor Data 
t ] | 
i { ! 
f { 1 
! | | 


COMMAND PORT 


The Command Port (Fig. 4-2) consists of one byte of information (Fig. 4-7). 
The development system loads the Command Port with a command (Table 4-3) for 
the 68000 Emulator Processor. The command data tells the 68000 
microprocessor to perform one _ subroutine out of Dump and Restore PROM 
(discussed later in this section). 


SLV Pause 


Command 
Missed NMI 


Command Present 


Fig. 4-7. Command Port byte. 
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Table 4-3 
Command Encoding 


D5 | D4 | D3 {| D2 {t D1 if Command 
Fe ee ee ge en ee ie 
L ! L ! L ! L ! L | Return to user program 
L }L tL }L | H {Register Dp 
me ems ee ee) ee | ee ee we Nee ayes ee ae COU af Se am GEES CaS GOD EN SSD GOED GND GREY OD UE) GOED GND SUED GED GED GED GAD SHEED GEE GOD GED GED GENES GUND MED ca 
ly ! L ! L : H 3 L ! Register Restore 
pak | ee dete ! eee aed De cas oe DN a Ea it Ea he ee ie 
L | L ! L : H | H | UPUT 
ci ch: PHOEL PL PUGET 
hh PL : a 3 i me Ee mecbeeeree 
Sachi iat ta ee a aes hn 5 settee eas { PT eee ee ART Ie TRS EA PCS ON OR oT 
L ! L ! H : H ! L ! Execute from Dump and 
| ! ! Restore RAM 
4 Lh a ; 3 a ) ra } “Reseved for future use 
HOTX TX PX PX” | Reseved orcaupe cea 
a eee I fe nl I beet 1 ae esha j cece Ss ee ne See eee I OR eet RN eC ets tee 
X ! H ! X ! X | X ! Reseved for future use (a) 


(a) X = don't care 


RUN/SEQUENCE CONTROL 


The Run/Sequence Control logic (Fig. 4-2) is the interpreter between the 
Emulator Processor and EMU Status. Several control lines bring 68000 
microprocessor status information to Run/Sequence Control from various parts 
of the Emulator Processor. The Run/Sequence Control circuitry converts the 
control signals into status signals. These status signals are fed from the 


Run/Sequence Control to the EMU Status port (discussed earlier in this 
section). 


Run/Sequence Control logic is also the interpreter between EMU Control and 
the Emulator Processor. Run/Sequence Control receives control signals from 
the EMU Control port (discussed earlier in this section). Run/Sequence 
Control logic processes these signals into different control signals needed 
to operate the Emulator Processor. The processed signals are driven to. the 


various sections of the Emulator Processor to provide proper timing and 
control. 
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Run/Sequence Control logic performs one other function: it determines whether 
the Emulator Processor is to execute user program or Dump and Restore 
subroutines (discussed later in this section). 


I/O AND RAM ACCESS CONTROL 


The I/O and RAM Access Control logic (Fig. 4-2) decodes the development 
system's address information into control signals. According to the address 
information these control signals allow the development system to access: 


@ The Breakpoint RAM. 
@e The Shared Communication RAM. 
@ The UMAP/Write Protect RAMs. 
@ The EMU Status port. 


@ The EMU Control port. 


RAM 


Three different blocks of RAM (Fig. 4-2) are used in the 68000 Emulator 
Processor: Breakpoint, Shared Communication, and UMAP/Write Protect. The 
development system (2650) accesses the RAMS as_ shown in Table 4-4 and 
Table 4-5. The specific RAM accessed by the 2650 is determined by the I/0 
and RAM Access Control logic (discussed earlier in this section). For more 
information on how the following RAMs are accessed and utilized, refer to the 
"Development System/Emulator Processor Communication" and 


"Microprocessor/Emulator Processor Communication" discussions, later in this 
section. 


Breakpoint RAM 


The 68000 Emulator Processor cannot use the breakpoint circuitry on the 
development system's Emulator Controller’ board. Therefore, a RAM—based 
breakpoint comparator is incorporated into the Emulator Processor's circuitry 
(Fig. 4-2). This breakpoint comparator consists of four 256 X H-bit RAMs 
located on EMU 2. 


As shown in Table 4-4 a portion of the 2650's address range (8000--83FF) is 
designated for use by the four’ Breakpoint RAMs. Table 4-6 lists the 
addresses used by each RAM device. When the 68000 microprocessor is not 
running your programs, the 2650 can program the breakpoint RAMs with an 
address at which a breakpoint (BKPT) or Service Call (SVC) is to occur. If a 
BKPT is to occur, then the distinction between a BKPT 1, BKPT 2, or BKPT 3 is 
also included in the information loaded. 
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Table 4-4 
Emulator Processor RAM Partitioning 


2650 Address } 68000 Emulator 
Space Allocation} Processor RAM 
ren 22 2crresrrssrrrsrzt z2=e 
8000--82F F | Breakpoint RAM 
| 
Gos eke lo tate ee eS Soe ee 
8300--8 3DF ' Not Used 
{ 
Siti ee fetes tt Seale ee 
83E0-—8 3F F | Breakpoint RAM 
t 
os co te ts Wes eo ee 
8400--9F FF ' Not Used (a) 
t 
Ee te eee nee aa Sen ict eg ete es ema eee 
AOOO--A7FF | ohared Communication 
' RAM 
1 
EE Pe ee ee ee ee en 
A800--BFFF ' Not Used (b) 
{ 
ae 0 ee ee pe een eR alps Oe are ee 
COOO0—-—FFFF | UMAP/Write Protect 
i] 
| 


RAM 


(a) Contains Breakpoint RAM images. 


(b) Contains Shared Communication RAM images. 


The 68000 microprocessor's address lines and some control lines are also 
divided into four parts, one part for each of the four BKPT RAMS (Table 4-6). 
While your programs are running, the 68000 microprocessor's address’ and 
control lines are presented to and monitored by the BKPT RAMs. When an 
address presented to the BKPT RAMs equals the address previously loaded by 
the 2650 the appropriate BKPT or SVC occurs by way of the BKPT RAM data 
output lines (Table 4-7). 
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Table 4-5 
2650 RAM Access Bit Encoding 


Emulator 
Processor 
RAM Accessed 


2650 Address Lines 


A15; A14; A131 A112}; A11; A10; AQi A8i A7-—-AO; 


BKPT RAM (U3050). 
Geese ee ee ie 


BKPT RAM (U3070) 


BKPT RAM (U3080) 


(a) 


1 7; 0 
! 


0 


0 


0 


0 


0 
eetuaredine: Soames acerca cateeieokiont Nana emee see eee a aia 


BKPT RAM (U3090) 


(a) 


Shared Communication 


(a) 


RAM 
a ee em ome OR ASD COND SELEY CEERI SOUND OAD SEED GED SOUND AEELD GED GED SRN US OOO ON GERD GUND MOND GOED CRED 


0 
ee eee gas Ip eee ee 


UMAP/Write Protect 


RAM (User Code) 


(a) 


0 


UMAP/Write Protect 


RAM (User Data) 


(a) 


UMAP/Write Protect 
| RAM (Supervisor Code) 


(a) 


UMAP/Write Protect 


1 


1 


| RAM (Supervisor Data) 


(a) 


Binary address that is presented directly to the RAMs. 


(a): 
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Table 4-6 
Breakpoint RAM Partitioning 


| Breakpoint RAM | 68000 Microprocessor 
Space | Circuit Number ; Address and Control Lines 


8000-—80FF j; U 3050 | AT--A0 
{ t 

ae NRE re ee Ne eet EE a a a gg ra ra ceca meee eres iar 
8100--81FF | U 3070 | A15-—-A8 

See eee ee eee ag aaa ti eee ei 
8200——82FF | U 3080 | A23-—A 16 

eh em es cere re po apiece ean ene | SONA ee eo Ae Oe Ee 
83E0—--83FF U 3090 | R/W, B/W, FC2, FC1, and FCO 

Table 4-7 


Breakpoint RAM Data Out 


D1(L) 3 BKPT 1 
pak) | BKPT 2 
DL) | BKPT 3 
DAL) oP SVC 


Shared Communication RAM 


The Shared Communication RAM (Fig. 4-2) serves as a buffer memory for data 
transfers between the 2650 and the 68000 microprocessor. A portion of the 
2650's address space (Table 4-4), AOOO--A7FF, and the 68000 microprocessor's 
address space, O800--OFFF, are used to access the Shared Communication RAM. 


Table 4-8 is a memory map of the Shared Communication RAM. Refer to 
Table 4-8 as you read the following discussion. 
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The Shared Communication RAM is used for the following six major data 
transfer operations: 


Register Dump 

The 68000 microprocessor loads its register values into the Shared 
Communication RAM's Register Save, Supervisor Stack Pointer, User 
Stack Pointer, Status Register, and PC Next areas. The 2650 then 
copies these registers by way of AOOO--AOH9 to the system memory's 
RSAVE area. The register values are then displayed on _ your 
development system terminal. 


Register Restore 

The inverse of Register Dump: the 2650 loads the Shared 
Communication RAM with register values to. be used by the 68000 
microprocessor. The 68000 microprocessor copies these values into 
its registers for future use. 


UGET 


The 68000 microprocessor accesses the prototype memory and transfers 
a block of data to the Shared Communication RAM's Buffer Block area 
(see Table 4-8). The block of data to be transferred is defined 
within the Shared Communication RAM's Prototype Address, Byte Count, 
and Byte/Word areas. The Prototype Address area contains the 
transferring block's starting address. The Byte Count area contains 
the number of bytes to be transferred. The Byte/Word area 
determines whether the transferring block is byte or word oriented. 
The 2650, using these same parameters, then transfers the block of 
data from the Buffer Block area into the development’ system's 
program memory. 


UPUT 


The inverse of UGET: a block of program memory from the development 
system is relocated to prototype memory. 


Starting the Emulator Processor 

The 68000 microprocessor builds a stack in the Shared Communication 
RAM's Interrupt Trapstack (Table 4-8). The Trapstack consists of PC 
Next and Status Register based on the Supervisor Stack Pointer 
value. Upon executing an RTE instruction the 68000 microprocessor 
unstacks from the Trapstack and begins executing user program at the 
unstacked PC Next with the correct Status Register. For more 
information on starting the Emulator Processor refer’ to the 
discussion under’ the heading "A Typical Emulation Cycle", later in 
this section. 
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Table 4-8 
Shared Communication RAM Memory Map 


Shared Communication 


Space RAM Contents | Address Space ; Registers 
ee eee nr hn oe een eat ei ge Peerage pe es eee ee Te 
AOOO--A003 {| Register Save 0800--0803 | DO 
AOOY--AO0O7 | O804--0807 | D1 
A0O08--AOOB_ | O808-—O080B | D2 
AOOC=—AOOF | O80C--O80F | D3 
A0Q10--A013 } 0810--0813 | DY 
AO14--A017 | 0814--0817 | D5 
A0Q18--A01B 0818--081B | D6 
AO1C-—-AOIF | 081C--O81F | D7 
AQ20--A023 | 0920--0823 | AO 
AO24--A027 | 0924--0827 | Al 
A028--A02B si} 0928--082B | Ae 
AQ2C--AO2F | 092C--082F |; A3 
A030--A033 | | 0930--0833 | AY 
AO34—-A037 | 0934--0837 | A5 
A038--A03B 0938--083B | A6 
! t 
Be ae tae Se ee ee ee es eee 
AO3C--AO3F | Supervisor Stack Pointer | 083C--083F 
i 1 
ane ee gee oe Reacts Regt Saag al seal terrae ate sia 
AOHO--AOH3 {| User Stack Pointer 0840--0843 
t t 
set his Di aah cease ale lad iat get ea ater eat 
AOY4--AOH5 | Status Register O844--0845 
t { 
Ea ee eee Eon on i i acetates Ab cacao na acne Ee el are te eet 
AO46--AOH7 | PC Next (High) | 0846--0847 
( { 
Fe rr ae reen en ee an ce eee crepe Se ek enn aN my anh, [La En Se pe eee 
AO48--AO49 | PC Next (Low) 0848--0849 
1 t 
ease re ets ae ene ae ee Ao eee ee Ne a | ES ae ee eID oe 
AOYA--AO4B | NMI Missed (Flag) ' O84A--084B 
i t 
se Ee Dee ee 
AOYC-—-AOMUF | Prototype Address O84C—--084F 
I 1 
peewee secs Sa ce et ers ae sh Paar | ee eee gt ea 
A050--A051 {| Byte Count 0850--0851 
ee eee Pi a ie Se 
A052--A053 | Byte/Word 0852--0853 
I i 
dio cteeee e ete Meets oN Ua ee ee ee, ee 
AO54--A055 | Command Completion Status | 0854--0855 
! ! 
eerste [fe noe pte eRe ED APE eR ony Sone See ee ES 
A056--A059 | Error Address 0856--0859 
a rig lea ee I ee eee ee 
AOSA--A7F5 | Buffer Block 16 O85A--OF F5 
i I 
ne ar Ban eee ee Pa eae ee ae IN ate 
A7F6--A7F7 {| PROM Stack OF F6——-OF F7 
| { 
De ee EE CE a ea JB or pee ree NN ee Re Re ne ee Pee ae Sse eyen Sen mo R ION ee 
A7F8--A7FF | Interrupt Trapstack OF F8-—OF FF 
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@e Stopping the Emulator Processor 

The hardware on the Emulator Processor catches the PC Next and 
Status Register values and loads them into the Shared Communication 
RAM's Trapstack area. The 68000 microprocessor then moves’ the 
PC Next and Status Register values from the Trapstack area to the 
PC Next and Status Register areas respectively. The 68000 
microprocessor, then loads the Command Completion Status area to 
indicate that command execution has completed. 


UMAP/Write Protect RAM 


Mapping of program memory and prototype memory is controlled by the 2650 
through a RAM-based map/write protect comparator incorporated into the 
Emulator Processor's circuitry (Fig. 4-2). 


The UMAP/Write Protect comparator consists of eight 256 X 2—-bit RAMs located 
on EMU 2. Table 4-9 shows how the eight RAMs are used. A portion of the 
2650's address range (Table 4-4), COOO--FFFF, is divided into four parts. 
Fach part is designated for use by two of the eight UMAP/Write Protect RAMs 
(Table 4-9). When the 68000 microprocessor is not running user programs, the 
2650 can program the UMAP/Write Protect RAMs. 


The UMAP/Write Protect RAMs are programmed and executed in the same way as 
the Breakpoint RAMs (discussed earlier in this section), except for the use 
of different parameters. The parameters used by the UMAP/Write Protect RAMs 
are listed in Tables 4-10 and 4-11. 


DUMP AND RESTORE PROM 


The Dump and Restore (D/R) PROM (Fig. 4-2) contains 68000 microprocessor 
subroutines. Each of these subroutines has its own address. When an 
Emulator Processor command is present in the Command Port, the 68000 
microprocessor jumps to the appropriate subroutine in the D/R PROM. Each 
subroutine provides the means by which the 68000 microprocessor can execute 
the command contained in the Command Port. 
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Table 4-9 
UMAP/Write Protect RAM Partitioning 


2650 Address {| Memory Space ; Circuit | RAM 
Space Accessed | Numbers | Function 
Sie epg ener whee OPE eee eee are Pek ree gee epee ery eT 
I ! ! 
| U3010 {| Mapping 
COOO--CFFF {| User Data a | - eee 
i U4010 |; Write Protect 
I t 1 
ea ee ee ee ee as re ee ee oy te ee ee, ee ne ee eo ely Te ae oT 
| U3020 |; Mapping 
DOOO--DFFF ; User Code ——— Vn a a a a an 
| U4020 {| Write Protect 
J i | 
Ge ee ae Pat yee mee aeaet Yiy are! ra ma cl | Wa aca a | am a a aare ae aoed 
| U3030 |; Mapping 
EQOO-—-EFFF {| Supervisor |--------- | ioe ear eet een 
Data | U4030 | Write Protect 
’ t ’ 
Pepe ae Oe ay ee eg ee ee ee pe, ey fe gg ge ee ee pee AP ek eg on ewe ee gl 
| U3040 | Mapping 
FOOO--FFFF | Supervisor § |--------- Da a te a at a ee ee 
Code | U4O4O | Write Protect 
Table 4-10 


UMAP/Write Protect RAM Data Out 


Data Lines | Description 
I 
Sn re eae Rae J ee ee nye Een eee eee wav were 
D1 |; DO j; Write Protect | Map to 
Te ee eg ae ee ieee ee gee ee tee IT 
! 1 | 
0 | O | Yes | Prototype Memory 
' ] f 
ae eam es rire Se or Meee ea Ny te ee Fn eye wie Tk, oe ee fe ee eet ee te eee 
O | 1 4 Yes | Program Memory 
3 ! i 
om oe en Ue ge ea gr ahh ae Ee a ee ene Le ae at et age A a ee eee 
1 | O | No | Prototype Memory 
' I J 
GG ae me ree ee LE re a Me ee Coe ey ee Cg ea eg ON Te Op ONE en Ee Tee Tee PRET een Pere eee 
A 4 : No | Program Memory 
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Table 4-11 
Addresses Presented to the UMAP/Write Protect RAMs 


2650 | 68000 Microprocessor 
Address Lines | Address Lines 
aaa eorrcrrsscccrrssrszssz=2=: 
A13 FC2 
A1l2 FC 1 
t 
Se ae ES Re Ae | eeepc ae 
A11 A23 
A10 A22 
AY A21 
A8 A20 
{ 
ania asa eer ioe aareareeer tee Rapes ene ee ce en 
A3 A19 
A2 A18 
Al A17 
AO A16 
{ 
Ste eee Ue aa ee 
AT A15 
A6 A14 
A5 A13 
~AY4 A1l2 


DEVELOPMENT SYSTEM/EMULATOR PROCESSOR COMMUNICATION 


When the development system communicates with the Emulator Processor, buffers 
1 and 2 (illustrated in Fig. 4-2) are switched on and all other buffers are 
Switched off. This allows the development system access to the RAMs (via the 
Shared Address bus and Shared Data bus). After the development system has 
accessed the RAMs, it then writes a command to the Command Port. Buffers 
1 and 2 are switched off; buffers 4 and 5 are _ switched on. This gives 
control of the Emulator Processor's shared address and data buses to the 
68000 microprocessor. 


While the microprocessor is communicating with the Emulator Processor, the 
development system monitors the EMU Status port and Command Port to see if 
the microprocessor has stopped running or finished executing a command. If 
the microprocessor does stop running, EMU Status tells the development system 
why. Also, because buffers 3 and 6 are switched on, the development system 
and microprocessor monitor the Command Port at the same time. This lets the 
development system know when the microprocessor has finished executing the 


command. It also lets the microprocessor know when the development system 
has given it a command. 


The development system also provides control information to the 68000 
microprocessor via the EMU Control port. 
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MICROPROCESSOR/EMULATOR PROCESSOR COMMUNICATION 


The Run/Sequence Control tells the 68000 microprocessor when it is’ selected. 
The Dump and Restore (D/R) PROM provides the steps that the microprocessor 
must perform to execute a command. When the microprocessor has_ been 
instructed to run, buffers 3 and 6 are the only buffers switched on. The 
microprocessor reads a command from the Command Port via buffer 6; the 
development system monitors the Command Port via buffer 3. With a command to 
execute (and the D/R PROM providing the instructions), buffers 4 and 5 are 
Switched on, qualified by a read or write. This allows the microprocessor to 
access the RAMs and to read and/or write address/data according to the 
command received. When the microprocessor has completed the instructions 
necessary to execute the command, it writes data to the Command Port 
indicating that command execution is complete. This allows the development 
system to take control. 


MICROPROCESSOR/DEVELOPMENT SYSTEM COMMUNICATION 


The 68000 microprocessor and the development system may communicate with each 
other directly. Direct communication will occur when the Emulator Processor 
is instructed to execute your program. To accomplish this, buffers 1 and 4 
are switched on in the direction of the development system and buffers 
2 and 5 are switched on, qualified by a read or write. Buffers 3 and 6 are 
Switched off. 


EMULATOR PROCESSOR/TOP PLANE COMMUNICATION 


As illustrated in Fig. 4-2, the Top Plane Interconnect Bus has access to all 
information presented to the Shared Address, Shared Data, and Control lines. 


A TYPICAL EMULATION CYCLE 


The 68000 Emulator Processor performs four basic operations to complete a 
typical emulation cycle. The four’ basic operations are: reset sequence, 
starting the emulator, running the emulator, and stopping the emulator. Each 
of these operations is discussed here, using a "GO 100" command as an 
example. 


In this discussion, assume that the Emulator Processor is being used in an 
8550 Microcomputer Development Lab. Assume also that the Emulator Processor 
is selected and operating in Emulation Mode 0. 


RESET SEQUENCE 


There are two different reset levels for the 68000 Emulator Processor: the 
'Emulator' reset and the ‘Microprocessor! reset. The 'Emulator' reset is 
used to reset the 68000 Emulator Processor. The '‘'Microprocessor' reset is 
used to reset only the 68000 microprocessor. 
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Emulator Reset 


If the Probe Power On bit (D7) of the Control byte (refer to Fig. 4-8) is 
turned off, the Emulator Processor turns off the power to the Interface 
Assembly. To complete an Emulator reset, the 68000 microprocessor requires 
approximately 0.1 second. The sequence of events for an Emulator reset is as 
follows: 


1. The System Controller (2650) writes to the Control byte to set the 
emulation mode (D6 and D5), and clear the Probe Power On bit (D7) and 
EMU Active bit (D2). 


2% The 2650 writes to the Control byte to assert the Probe Power On bit 
(D7). The Emulator Processor turns on the power to the Interface 
Assembly. 


3. The 2650 waits for 0.1 second, then asserts the EMU Active bit (D2). 
This completes the Emulator reset. The Emulator reset is required whenever 


the Probe Power On bit has been turned off. (Examples of commands that turn 
the Probe Power On bit off are: SEL, EDIT, and ASM.) 


o7}os}os]o4}03} 02] 01] 08 


Not Used 

2650 RAM Access 
EMU Active 

Not Used 
Emulation Mode 


Probe Power On 


Fig. 4-8. Control byte. 


Microprocessor Reset 


The Microprocessor reset is required whenever the emulation mode is_ changed 
or the 68000 microprocessor halts. The Status byte bit D2 (refer to 
Fig. 4-9) indicates whether an Fmulator reset (D2=1) or a Microprocessor 
reset (D2=0) is required. When a Microprocessor reset is performed: 

1. The EMU Active bit (D2) in the Control byte is cleared. 


2. The EMU Active bit (D2) in the Control byte is asserted. 
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Emulator Has Run 


Clock Fail 


Emulator Activation Required 


Not Used 
Emulator Halted (hung) 


Not Used 


Fig. 4-9. Status byte. 


STARTING THE EMULATOR 
Assume the following commands are entered at the system terminal: 


>S SSP=67FE SR=2700 (These values become the register image) 
>GO 100 


No action is taken until "GO 100" is entered (followed by a= return). The 
System Processor then restores the 68000 microprocessor's registers, as 
follows: 


ts The 2650 enables its access to the Shared Communication RAM by asserting 
D1 at the Control Port. 


2. The 2650 then loads the Shared Communication RAM with the register image 
(SSP=67FE and SR=2700). 


3% The 2650 writes a Register Restore command to D1--D5 in the Command Port 
(see Fig. 4-10). The 2650 then polls the Command Port until the 68000 
microprocessor has finished executing the Register Restore command. 
Note that the Status Port (Fig. 4-9) will also be checked to see if 
there has been an Emulator Processor fault (D1 or D4). 


4, The 68000 microprocessor responds to the Register Restore command by 
building a new control stack in the "Trapstack" (upper four words in the 
Shared Communication RAM; refer back to Table 4-8). This stack is built 
by taking the desired Superviser Stack Pointer (SSP) 67FE, stacking the 
Program Counter (PC) to equal 100 and Status Register (SR) to 2700 in 
the Trapstack. After a Return from Exception (RTE), the 68000 
microprocessor will be in the correct state. The 68000 microprocessor 
will then load the remaining registers from the register area of the 
Shared Communication RAM. The 68000 microprocessor clears the Command 
Port (D7--D1) when the Register Restore command has been executed. 
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¢ 


SLV Pause 
Command 


Missed NMI 


Command Present 


Fig. 4-10. Command Port byte. 


RUNNING THE EMULATOR 
The 68000 Emulator Processor executes a user program in the following manner: 


Tes The 2650 issues the run-user program command by writing the appropriate 
command to D1--D5 in the Command Port. The 68000 Emulator Processor 
responds by switching the buffers so that the 68000 microprocessor has 
access to the Shared Communication RAM. At this time, the 68000 
microprocessor drops from the command present polling loop into a wait 


EE EE eS 


2 The 2650 executes a HALT instruction and the emulator controller clears 
SLV PAUSE. The Emulator Processor "sees" this in the polling loop, and 
branches to the RTE instruction in the special area of the Dump and 
Restore (D/R) PROM. This enables the run-user-program sequence. The 
68000 microprocessor then executes a RTE instruction, retrieving the PC 
and Status Register from the "Trapstack". This transfers control to the 
user program at PC=100 and SR=2700. 


STOPPING THE EMULATOR 


Whenever a system interrupt occurs the Emulator Processor stops executing 
your program and returns control to the 2650. The interrupt may come from a 
number of sources: the Emulator Processor itself, a keyboard interrupt, timer 
interrupt, I/O interrupt, or any other system interrupt. 


There are two major types of interrupts: non-debug interrupts and debug 
interrupts. 
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Non—Debug Interrupts 


Non-debug interrupts assert SLV PAUSE. This has no effect on the emulation 
process, since the emulator control software just resumes emulation by 


calling the halt routine. Non-debug interrupts originate from the following 
sources: 


e Keyboard (other than CTRL-C) 
e Timer 


e I/0 


Debug Interrupts 


Debug interrupts require service by the emulator control software or 
firmware. These interrupts indicate that some change of control is required. 
The following sources may generate debug interrupts: 


1. Emulator Processor: breakpoint, service call, write protection 
violation, or any Emulator Processor fault (such as_ clock, 
power, and halt) 


2. Memory Allocation Controller (tried to access non-existent 
memor y) 


3. Trigger Trace Analyzer (encounters a breakpoint) 


4, CTRL-C (CTRL and C keys pressed simultaneously) 


When the 2650 is activated, it first executes the appropriate interrupt 
service routine, then resumes execution of the emulator control software 
immediately after the halt instruction. 


NOTE 


It is possible that more than one interrupt may cause the Emulator 
Processor to stop (such as a BKPT and CTRL-C). The emulator 
control software will check all possible conditions to determine 
priority of action. 


When the 68000 Emulator Processor receives an interrupt (non-debug or debug) 
a Non—Maskable Interrupt (NMI) to the 68000 microprocessor is asserted. 
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When the interrupt is acknowledged, the Emulator Processor blocks the 68000 
microprocessor from running the user. program, and forces the 68000 
microprocessor to run out of the Dump and Restore (D/R) PROM. The D/R_ PROM 
routine then clears’ the run-user-program command from the Command Port and 
begins polling the Command Port to await further commands from the 2650. 


The 2650 reads the Status Port on the Emulator Processor to determine the 
cause(s) of the break (Emulator Processor Halted). 


In the case of a non-debug interrupt, the 2650 issues a Dump Register command 
to the Command Port. The 68000 microprocessor executes the Dump Register 
routine out of the D/R PROM. (The 68000 microprocessor dumps its register 
values into the Shared Communication RAM.) When the Dump Register routine is 
completed, the 68000 microprocessor clears the Command Port. The 2650 then 
reads the register values in the Shared Communication RAM, and displays these 
values on the system terminal. 
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Section 5 


FUNCTIONAL CHECK PROCEDURES 


INTRODUCTION 

This section tells how to verify the operation of the 68000 Emulator 
Processor installed in an 8550 Microcomputer Development Lab or an 8540 
Integration Unit. To perform verification with the 8550, you'll need a 
system terminal (connected to the 8301), and the 8550 system diagnostics 
disc. To perform verification with the 8540, you'll need a system terminal 
(connected to the 8540), and the 68000 Diagnostics PROM. 

This section is not intended to give you a detailed description of the 8550 
disc-resident diagnostics or the 8540 ROM-resident diagnostics. The 
information provided here gives you a procedure to verify the operation of 
the 68000 Emulator Processor in the quickest way possible. 


For more detailed information about your system's disc-resident or 
ROM-resident diagnostics, refer to the following manuals: 


@ 8550 Microcomputer Development Lab Installation Guide 
@ 8540 Integration Unit Installation Guide 
Also useful are the following optional manuals: 
@e 8301 Microprocessor Development Unit Service Manual 
@ 8550 Microcomputer Development Lab Service Manual 


@ 8540 Integration Unit Service Manual 


8550 MICROCOMPUTER DEVELOPMENT LAB VERIFICATION 


When both the 8501 and 8301 have displayed "boot" messages on the system 
terminal, you're ready to run the 8550 disc-resident diagnostics. 


PROCEDURE 


To verify 68000 Emulator Processor operation, perform the following 
procedure: 


I Insert the 8550 system diagnostics disc (label side up) into drive 0 
(top drive) of the 8501. 
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2. Close the disc-drive door. 


35 Within 6 seconds, the 8501 will begin a preliminary read of the 
disc. 


4, The system terminal will display the following information: 


8301 BOOT V x.x 
8501 V x.x 
8301 BOOT V x.x 


oP The 8501 will begin reading the disc again. 
6. Approximately 12 seconds later, the diagnostic greeting message and 
first menu will appear on the system terminal. The message and menu 


are shown in Display 5-1. 


KRKEKKKKKKKKKHKKHKHKHKAKKKKKKRKK KKK HKKAKKKKKKKKKKKKKHKKKKKKKE 


TEKTRONIX INC. 


8550 DISC-RESIDENT DIAGNOSTIC SYSTEM 
VERSION X.X 
Copyright (c) 1981 Tektronix, Inc. 


Kk K KK OK OK 
* KK K OK Kk 


HKEKKKKKKKKK KKK KHKKKKKKKKKKKKKKKKKKKKKKKKEKKKKEKKKKKKKEKEKE 


*** 8301 DIAGNOSTIC EXECUTIVE VERSION X.X — LOADED ¥*#** 


RUN MODE MENU 


1 - AUTOMATIC MODE ¥*** default **# 
2 — SELECT MODE 
H — HELP 


Type in desired mode: {<CR>} or {1, 2, or H and <CR>}?_ 


Display 5-1 
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As soon as the system terminal displays the diagnostic greeting message and 
RUN MODE MENU, press the RETURN key to select the AUTOMATIC MODE (System 
Verification). Immediately, another menu is displayed: AUTOMATIC MODE MENU. 
Press the RETURN key again to select the DISPLAY OPTION menu. Press the 
RETURN key a third time, to start execution of the AUTOMATIC SYSTEM 
VERIFICATION tests. No further operator intervention is required. 


Various "test running" messages for both the 8301 and 8501 are displayed 
while the verification tests are executing. The 8301 (including the 68000 
Emulator Processor) is tested first, followed by the 8501. The diagnostic 
tests take a total of approximately ten minutes to execute. At the end of 
that time, the system terminal will display either of two messages: 


SYSTEM VERIFICATION PASSED 
or 


SYSTEM VERIFICATION FAILED 


If the SYSTEM VERIFICATION FAILED message is displayed, refer to the 8301 
Microprocessor Development Unit Service Manual and 8501 Data Management Unit 
service Manual for information on performing exhaustive diagnostic 
troubleshooting. 


This completes the functional test procedure for the 68000 # £4Emulator 
Processor. 


8540 INTEGRATION UNIT VERIFICATION 


PROCEDURE 


ig If the 68000 Emulator Processor was factory-installed in your 8540, 
the 68000 Diagnostics PROM is already installed. If not, you'll 
have to insert the 68000 Diagnostics PROM into the 8540 Integration 
Unit. Refer to the 8540 Integration Unit Installation Manual for 
this procedure. 


ee Make sure that the Mode Selector switch on the System Controller 
board is in its normal operating configuration: switch positions 
O--2 and 4--7 set to 0, switch position 3 set to 1. 


3. Power up the 8540. 


4, After the 8540 has displayed its boot message on the system 
terminal, you're ready to run the 8540 ROM-Based Diagnostics. 
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D's At the system terminal, enter: 
> SELECT DIAGS <CR> 


The system terminal will display the diagnostic greeting and the Run 
Mode Menu, as shown in Display 5-2. 


KREKKKKKKKKKKKHHKKKKKHKKKHKKKKKKKKKHKKKKKKHKKKKKKS 
% 

* TEKTRONIX INC. 

* 8540 ROM-RESIDENT DIAGNOSTIC SYSTEM 
* VERSION X.X 

* Copyright (c) 1981 Tektronix, Inc. 


Kk KK K OK OK 


HHKKKKEKKKKKKKKKKEKKKKAHKKKKKKKKKKKKKKHKKKKKKKKKAE 


RUN MODE MENU 


1 —- AUTOMATIC MODE HERE Default *##*** 
2 — SELECT MODE 


Type mode ; 


Display 5-2 


As soon as the system terminal displays the diagnostic greeting message and 
RUN MODE MENU, press the RETURN key to select the AUTOMATIC MODE (System 
Verification). Immediately, another menu is displayed: AUTOMATIC MODE MENU. 
Press the RETURN key again to select the DISPLAY OPTION menu. Press’ the 
RETURN key a third time, to start execution of the AUTOMATIC SYSTEM 
VERIFICATION tests. No further operator intervention is required. 
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Various "test running" messages are displayed while the verification tests 
are executing. The diagnostic tests take a total of approximately ten 
minutes to execute. At the end of that time, the system terminal will 
display either of two messages: 


SYSTEM VERIFICATION PASSED 
or 
SYSTEM VERIFICATION FAILED 
If the SYSTEM VERIFICATION FAILED message is displayed, refer to the 8540 
Integration Unit Service Manual for information on performing exhaustive 
diagnostic troubleshooting. 


This completes the functional test procedure for the 68000 #£=Emulator 
Processor. 
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Section 6 


ADJUSTMENT PROCEDURES 


PROTOTYPE CONTROL PROBE POWER SUPPLY CALIBRATION 


The 68000 Prototype Control Probe's power supply board generates’ two 
regulated supply voltages: +4.92 Vde and +5 Vde. The +4.92 Vde supplies 
voltage for much of the Interface Assembly circuitry. The +5 Vde is’ only 
used by the 64-pin plug. Both of these voltages are adjustable and may 
require occasional calibration. 


EQUIPMENT REQUIRED 
@e TEKTRONIX microcomputer development system, with the 68000 Emulator 
Processor and Prototype Control Probe installed 


@ DVM with 100 pwV resolution and +0.1% accuracy (TEKTRONIX DM501_ or 
equivalent) 


PROCEDURE 


ils Ensure that primary power (115 Vac or 230 Vac) to the development 
system is OFF. 


2 Remove the four screws at the corners on the bottom of the Interface 


Assembly housing. 


The Power Supply board is mounted to the top cover of the Interface 
Assembly. The power supply is connected to the main housing by 
four ribbon cables. Take care not to damage these cables when 
removing the top cover. 
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3. Remove the top cover of the Interface Assembly and set it beside the 
main housing (see Fig. 6-1). 


NOTE 


Do not disconnect any of the interconnecting ribbon cables. 


Top Cover— 


Fig. 6-1. Access to Power Supply board. 


NOTE 


AEE 


For the remainder of this procedure, refer to Fig. 6-2. 
4, Connect the negative (-) test probe of the DVM to GROUND (any one of 
the four Power Supply board mounting screws). 


on Connect the positive (+) test probe of the DVM to TP1061 on the 
Power Supply board (see Fig. 6-2). 


6. Turn on the DVM and the microcomputer development system. 
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15. 


16. 
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Fig. 6-2. Power Supply board. 


At the system terminal, enter the following command: 
> SEL 68000 
Observe the voltage measured by the DVM. 


Adjust R1051 on the Power Supply board, until the DVM reads 
+4.92 Vde, +20 mV (4+4.9Vde to +4.94Vdc). 


Disconnect the positive (+) test probe of the DVM from TP1061. 


Connect the positive (+) test probe of the DVM to TP1011 on the 
Power Supply board (see Fig. 6-2). 


Observe the voltage measured by the DVM. 


Adjust R1011 oh the Power Supply board, until the DVM reads +5 Vdc, 
+5% (44.75Vde to +5.25Vde). 


Turn off power to all equipment. 
Disconnect the DVM from the Power Supply board. 


Reassemble the Prototype Control Probe Interface Assembly in reverse 
order of disassembly. 
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section 7 


PERFORMANCE VERIFICATION 


INTRODUCTION 


You may occasionally want to verify timing relationships between the signals 
available at the pins of the Prototype Control Probe. The following 
paragraphs discuss equipment required to perform these timing verifications. 
Specifics of these timing relationships are provided in the 68000 Emulator 
Specifics section of your System Users Manual. 


EMULATOR TIMING VERIFICATION 


Verifying the timing relationships of emulator processor signals involves 
measurement of very small time increments. Test equipment used for these 
measurements should be able to resolve timing differences between two signals 
of 5 ns or less. A resolution of 1 ns iS preferred for verification of the 
most critical timing. 


Be careful that errors are not introduced by the test equipment being used. 
Test equipment calibration should be. checked carefully. If you are using a 
dual trace oscilloscope, rather than a dual beam model, be sure to account 
for any possible skew between the two input channels. In general, good 


laboratory measurement practices should be followed to ensure accurate 
measurement of these timing relationships. 


EQUIPMENT REQUIRED 


The following equipment may be used to measure timing relationships with the 
preferred accuracy and resolution: 


@ TEKTRONIX 7844 Dual Beam Oscilloscope, or equivalent 
@ Two TEKTRONIX 7A26 Vertical Amplifiers, or equivalent 


@ TEKTRONIX 7B85 Delaying Time Base, or equivalent 
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CONTROLLING THE SIGNAL LINES UNDER TEST 


some processor signal lines, such as interrupt lines, are normally connected 
to asynchronous circuits. Timing relationships of these asynchronous signals 
may be difficult to measure with an oscilloscope. To exercise these _ signal 
lines in a periodic manner, you may find it necessary to develop software 
routines, or use an external test fixture such as the TEKTRONIX MicroLab I. 
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Section 8 


MAINTENANCE AND TROUBLESHOOTING 


INTRODUCTION 


This section describes preventive maintenance procedures that will help to 
improve equipment reliability. Techniques and aids for troubleshooting, 
including diagnostic testing routines, are also included in this section. If 
the equipment fails to operate properly, corrective measures should be taken 
immediately; an equipment malfunction may cause additional problems’ to 
develop. 


STATIC-SENSITIVE PARTS 

Many components can be damaged by static discharge. Static-caused damage may 
be catastrophic, or it may only cause degradation in component performance. 
Either type of damage is costly: destroyed devices must be replaced, and 


unnoticed marginal devices can cause intermittent equipment malfunction. 


To minimize static problems during maintenance or troubleshooting, follow 
these procedures: 


1. Minimize the handling of static-sensitive parts. 

e. Transport and store static-sensitive parts in their original 
containers, on a metal rail, or on conductive foam. Label any 
container having a static-sensitive assembly or device. 

3. Before handling static-sensitive parts, discharge the static 
charge on yourself by using a grounded metal wrist strap. 
Static-sensitive assemblies or devices should be serviced only 


at a static-free work station, and only by qualified personnel. 


4, Do not allow anything capable of generating or holding a_ static 
charge onto the work station surface. 


5. Pick up a part by the body, never by the leads. 
6. Keep the device leads shorted together whenever possible. 
7. Do not subject a device to sliding movements over any surface. 


8. Avoid handling parts in areas having a floor or work surface 
covering that contributes to the generation of a static charge. 
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9. Use a soldering iron that has a connection to earth ground. 


10. For desoldering, use a special anti-static suction-type tool, 
such as the Silverstat Soldapullt, or a wick-type desoldering 
tool. 


REDUCING SUSCEPTIBILITY TO STATIC DISCHARGE 


This equipment and its supporting system incorporate a number of safeguards 
to reduce the chance of static discharge damage. 


CAUTION 


Violation or modification of the following safeguards can result in 
ground loops and/or static discharge problems. 


1. The ground (earth) wire of the primary power cable is connected _ to 
the chassis where the cable enters the unit. 


2. Shields of interconnecting cables are grounded to the chassis at the 
point of connection to each unit. 


3. Ground loops have been avoided by installing a common ground between 
all units. 


PREVENTIVE MAINTENANCE 


Preventive maintenance consists of cleaning, visual inspection, and 
performance checks. The preventive maintenance schedule established for the 
equipment should be based on the amount of use, and on the environment in 
which the equipment is operated. 


CLEANING 


Clean the equipment often enough to prevent dust or dirt from accumulating in 
or on it. Dirt acts as a thermal insulator and prevents efficient heat 
dissipation. It also provides high-resistance electrical leakage paths 
between conductors or components in a humid environment. 
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Do not allow water to get inside any enclosed assembly or 
components, such as switch assemblies, potentiometers, etc. Do not 
clean any plastic materials with organic cleaning solvents (such as 
benzene, toluene, xylene, acetone, or similar compounds); such 
solvents may damage the plastic. 


Exterior 


Clean dust from the outside of the equipment by cleaning the surface with a 
soft cloth or brush. The brush will remove dust from around the front panel 
controls. Hardened dirt may be removed with a cloth dampened in water’ that 
contains a mild detergent. Abrasive cleaners should not be used. 


Interior 


Clean the interior by loosening accumulated dust with a soft, dry brush, then 
blow the loosened dirt away with low-pressure air. To clean a circuit board, 
remove the circuit board and clean it with a soft, dry brush. Hardened dirt 
or grease may be removed with a cotton-tipped applicator dampened with a 
solution of mild detergent and water. Abrasive cleaners should not be used. 


After cleaning, allow the interior to dry thoroughly before applying power to 
the equipment. 


VISUAL INSPECTION 


After cleaning, carefully check the equipment for such defects as _ poor 
connections and damaged parts. For most visible defects, the remedy is 
obvious. If heat-damaged parts are discovered, try to determine the cause of 
overheating before replacing the damaged part; otherwise, the damage may be 
repeated. 


SERVICING AIDS 


DIAGRAMS 


Circuit diagrams appear on foldout pages in the Diagrams section of the 
manual. The circuit number and electrical value of each component are shown 
on the diagram. (See the first tab page for an explanation of the symbols 
used to identify components in each circuit.) Components on circuit boards 
are assigned vertical and horizontal grid numbers, which correspond to. the 
location of the component on the circuit board. Refer to the Replaceable 
Electrical Parts section for a complete description of each component and 
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assembly. Those portions of the circuit that are on circuit boards are 
enclosed with a black border line, with the name and assembly number shown on 
the border. 


CIRCUIT BOARD ILLUSTRATIONS 


Electrical components, connectors, and test points are identified on circuit 
board illustrations located on the inside fold of the corresponding circuit 
diagram, or on the back of the preceding diagram. This allows 
ecross-referencing between the diagram and the circuit board, and shows the 
physical location of components. 


CAPACITOR MARKING 


The capacitance (in microfarads or picofarads) and voltage ratings of many 
ceramic, mica, plastic film, and electrolytic capacitors are marked on the 
component body. The values of other ceramic disc and plastic film 
Capacitors, as well as monolithic ceramic capacitors (such as DIP and glass 
encapsulated types), are marked according to the code shown in Fig. 8-1. 
Tantalum capacitors are marked in microfarads or according to the color code 
shown in Fig. 8-2. : 


Codes (all values in picofarads): 


Tolerance (optional) 
Number of zeros following significant digits 
2nd significant digit 
1st significant digit 


Tolerance (optional) 
2nd significant digit 


Decimal point 
1st significant digit 


$5-£) 0K 55 Tolerance (optional) 
Multiply significant digits by 0.1 


2nd significant digit 
1st significant digit 


pay Me ew) 


Tolerance +1% | +2% | +3% | +5% | +10%|+20%| -20/ | O/ | +22/ 
+80% | +10%] -90% 


Fig. 8-1. Ceramic and film capacitor code. 
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Capacitance in 
Color +85 C Picofarads 
Tolerance Voltage | 1st Figure 2nd Figure 
4 0 6) 


+20% tolerance—No dot Black 
+10% tolerance—Silver dot Ist Figure Brown 
Red 
+5% tolerance—Gold dot : 
Voltage 2nd Figure range 
Polarity Multiplier Yellow 
Body Color Green 
Optional Blue 
With Vendor : 
Violet 
Gray 


White 


1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 


Fig. 8-2. Tantalum capacitor color code. 


RESISTOR MARKING 


Carbon resistors are marked according to the standard 4-—band resistor color 
code. The fifth band, if present, indicates the device's failure rate. 
Metal film resistors are marked according to either the standard 4-band 
resistor color code or to the 5-band color code shown in Fig. 8-3. 


DIODE CODE 

Diode cathodes are marked by a stripe, a series of stripes, or a dot on _ the 
diode body. Some diodes have a diode symbol printed on one side. Figure X-4 
illustrates some common diode types and polarity markings. 

COIL AND TRANSFORMER IDENTIFICATION 

Coils and transformers used in this product are identified by Tektronix part 


numbers. If the number appearing on the part consists of only four digits, a 
prefix number must be added to obtain the complete part number: 


Classification ; Part No. Prefix 
ss on an. c-en am an an as a oo oe ae oe | f22nrtess22r222===- 
Fixed coils 108— 
Variable coils | 114- 
Transformers } 120- 
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1st Significant—Digit-Band 
2nd Significant-Digit-Band Tolerance Band 
3rd Significant-Digit-Band 


Multiplier Band Data Code and Temperature Characteristic Code 


COLOR BAND INFORMATION 


Tolerance 
+ % 


Black 
Brown 
Red 
Orange 


10 

100 

1,000 
10,000 
100,000 
1,000,000 
10,000,000 
Grey 100,000,000 
White 1,000,000,000 
Gold | 

Silver 01 

No Color 

No Color 


Yellow 
Green 
Blue 
Violet 


OMAN Doak WN | CO 


, 
2 
3 
4 
5 
6 
7 
8 
9 


OON OO PWN = 


DATA CODE INFORMATION 
| ~“L__ Week of the year (may be from 01-52). 
Last two digits of the year. 
TEMPERATURE CHARACTERISTIC INFORMATION 


Temperature Temperature Temperature 
Characteristic Coefficient Range (°C) 
Code (PPM/°C) 
T-O D = (C-O) O to +150 -55 to +175 
T-00 0 to +200 -55 to +175 
T-1 D (C-1) 0 to +100 -55 to +175 
T-2 C (C-2) Oto+ 50 -55 to +175 
T-9 E (C-3) Oto+ 25 -55 to +175 
T-10 0 to -20to+ 85 
-20to+ 85 
-20to+ 85 
-20to+ 85 
-20 to + 85 
0 to + 60 
-55 to +125 


T-13 0 to 
T-14 0 to 
T-15 0 to 
T-16 | 0 to 
T-18 0 to 
T-18 0 to 


i+ i+ I+ WH 1+ It I+ 


T-B 
T-E 
T-R 


Fig. 8-3. 


Otot 10 
0 to +100 -500 
0 to +100 -250 


25 to +125 
-55 to +175 
-55 to +175 


Metal film resistor color code. 
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(C1664-14)12609-7 


Fig. 8-4, Diode polarity markings. 


TRANSISTOR AND INTEGRATED CIRCUIT PIN CONFIGURATION 


Lead identification drawings for transistors and 3-lead integrated circuits 
are included with the schematic diagrams. Pin 1 identification for typical 
DIP integrated circuits is illustrated in Fig. 8-5. 
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(2184-36)12609-8 


Fig. 8-5. Integrated circuit pin 1 identification. 


OBTAINING REPLACEMENT PARTS 


Most electrical and mechanical parts are available through your local 
Tektronix Field Office or representative. The Replaceable Electrical and 
Mechanical Parts sections contain information on how to. order these 
replacement parts. Many standard electronic components can be obtained 
locally in less time than required to order from Tektronix, Inc. It is best 
to duplicate the original component as closely as_ possible. Parts 
orientation and lead dress should be duplicated, since orientation may affect 
circuit interaction. 


If a component you have ordered has been replaced with a new or improved 
part, your local Field Office or representative will contact you concerning 
the change in the part number. | 


ASSEMBLY REPAIR AND EXCHANGE PROGRAM 


Tektronix service centers provide replacement or repair of  TEKTRONIX 
equipment and major assemblies. Contact your local service center for this 
service. | 


Maintenance and Troubleshooting - 68000 E.P. Service 


Prototype Control Probe Assembly/Disassembly 


Some configuration options are selected by positioning jumper blocks in the 
Prototype Control Probe's Interface Assembly. The jumpers are located on the 
Control, Buffer, and Mobile Microprocessor boards. To gain access to these 
boards, perform the following procedure: 


1 Ensure that primary power (115 Vde or 230 Vac) to the microcomputer 
development system is OFF. 


ae Remove the four screws at the corners on the bottom of the Interface 
Assembly housing. 


CAUTION 

STEIN 
The Power Supply board is mounted to the top cover of the Interface 
Assembly. The Power Supply board is connected to the main housing 
by four ribbon cables. Take care not to damage these cables when 
removing the top cover and housing spacer. 


- Remove the top cover of the Interface Assembly and set it beside the 
main housing (see Fig. 8-6). 


¢ Retainer 
‘“ Nuts 
Housing 


S 
re MAIN HOUSING 


Top Cover 


3771-4 


Fig. 8-6. Access to Power Supply board. 
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4, Lift the housing spacer and rotate it to set on the top cover 


Fig. 8-6). 


(see 


i Disconnect the four ribbon cables (J1010, J1020, J1030, and J1040) 
from the Power Supply board. Then set the top cover and housing 


Spacer aside. 


6 Remove the six retaining nuts from the metal shield on top of the 


main housing. Then remove the shield by lifting straight up, 
set it aside. 


and 


7a Lift the Control board away from the main housing and drape it to 
one side, as shown in Fig. 8-7. Take care not to damage the 


interconnecting ribbon cable. 


NOTE 
Now you may select configuration jumpers on either the Buffer board 
or the Control board. Refer to the Configuration Jumpers discussed 
in Section 3, for more specific information. 


Control Board 
Cable Clamp 


Buffer Board 


Spacer 


Posts Cable Clamp 


MAIN HOUSING ~ 


Fig. 8-7. Access to Control board and Buffer board. 
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8. Remove the six spacer posts. Note that the shorter threads are used 


to retain the Buffer board in place. 
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9. Remove the two cable clamps located at each end of the main housing. 


10. Lift the Buffer board and turn it over to expose the Mobile 
Microprocessor board (refer to Fig. 8-8). 


NOTE 


Now you may select configuration jumpers on the Mobile 
Microprocessor board. Refer to the Configuration Jumpers discussed 
in Section 3, for more specific information. 


ts After you have’ selected the configuration jumpers, reassemble the 
Interface Assembly in reverse order of disassembly. 


Mobile 
Microprocessor 


Buffer Board 
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Fig. 8-8. Access to Mobile Microprocessor board. 
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TROUBLESHOOTING 

Before beginning any troubleshooting work, check your warranty or service 
agreement. For your warranty to remain in effect, all service must be 
performed by Tektronix, Inc. for the first 90 days following delivery. 

Your Tektronix Service Support Center is best suited to perform repairs on 


this unit. However, the following general troubleshooting procedures may aid 
you in tracing a problem to its source. 


INITIAL EQUIPMENT CHECKS 


Before you start any detailed troubleshooting of the equipment, perform the 
following basic equipment checks: 


e Verify that all system equipment is operating correctly. 

@e Check all mainframe power supply levels. 

@ Check that all cabling is installed properly. 

@e Shut off primary power to the development system, and remove the 
appropriate circuit boards. Clean the circuit board's edge 


connectors and put the board back in the development system's card 
cage. 
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INSTALLATION PROCEDURES 


INTRODUCTION 


This section tells how to install the 68000 Emulator Processor and its 
Prototype Control Probe in your TEKTRONIX microcomputer development system. 
This section also contains information for connecting the 64-pin probe plug 


to your prototype circuit. 


Before inserting or removing any module, ensure that primary power 
to the microcomputer development system is OFF. Inserting or 


removing a module (or board) while the power is ON may result in 
component damage. 


Under no circumstances can any other Emulator Processor module be 
installed in any TEKTRONIX microcomputer development system while 
the 68000 Emulator Processor module is installed. Excessive power 
Supply loading will result. 
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INSTALLING THE EMULATOR PROCESSOR AND PROTOTYPE CONTROL PROBE 


The 68000 Prototype Control Probe, with its Cable Termination board, is 
attached to EMU 1 of the 68000 Emulator Processor module. The 68000 Emulator 
Processor module, with the Prototype Control Probe attached, is then 
installed in your development’ system. To install the 68000 Emulator 
Processor module, perform the following procedure: 


1. Verify that primary power (115 Vac or 230 Vac) to the microcomputer 
development system is OFF. 


ap Remove the cover retainers at the upper corners on the rear of the 
mainframe (Fig. 9-1). 


Top Cover 


Cover Retainer 
Screws 
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Fig. 9-1. Removal/installation of top cover. 


or Remove the top cover by sliding it straight back, then set it aside. 


4, Remove the two retaining screws from the Cable Termination board 
mounting posts located on EMU 1 (see Fig. 9-2). 


Ds Hold the Cable Termination board above J2 on EMU 1. Make sure the 
component side of the Cable Termination board faces away from EMU 1. 
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Fig. 9-2. 68000 Emulator Processor with Prototype Control Probe. 
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Guide edge connector P2 of the Cable Termination board into socket 
J2 on EMU 1. 


Install the two retaining screws, removed in step 4, at the upper 
corners of the Cable Termination board. Tighten the screws 
securely. | 


Connect EMU 1 (with Cable Termination board) to EMU 2, using the two 
short ribbon cables provided. Dress the cables as illustrated in 
Fig. 9-3. 


Cable Termination Board 


Retaining 
Screws 


Component Side 
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~» 9-3. EMU 1/EMU 2 interconnection with Cable Termination board. 


Facing the front of the mainframe, hold EMU 1 and EMU 2 by their 
upper edges. With the component sides facing left, align the boards 
with other modules in the mainframe. 
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10. Guide EMU 1 and EMU 2 down the vertical channels to J15 and J16, 
respectively, on the Main Interconnect board (refer to Fig. 9-4). 


NOTE 


When EMU 1 and EMU 2 reach their connectors on the Main 
Interconnect board, do not snap them into place yet. You may need 
to lift the boards slightly when performing later steps in this 


procedure. 
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J16 Emulator Processor: EMU 2 


J3 System Controller 
J4 System Memory 

J5 Emulator Controller 
J6 Language Processor 
J7 Program Memory 
J8 Program Memory 


J10 Spare 
J11 Spare 
J12 Spare 
J13 Spare 
J14 Spare 


J2 Spare 


| SYSTEM _| [| or | 


SECTION SECTION 


Front Panel 


Fig. 9-4. Recommended module arrangement. 


11. Remove the two mounting screws at the top and bottom of the strain 
relief plate, as shown in Fig. 9-5. Then remove the strain 
relief/cable clamp assembly from the rear panel. 
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68000 Cable Clamps 


Hex Nut 
w /Lockwasher 


Data Acquisition 
Interface 
(Part of TTA Option) 


Ribbon Cables 


) 


Strain Relief Plate 


Fig. 9-5. Strain relief plate installation/removal. 


NOTE 


The standard cable clamps provided with your development system are 
not compatible with the ribbon cables used with the 68000 Prototype 
Control Probe. The standard clamps must be replaced with the 
clamps provided with your 68000 Prototype Control Probe. 


126 Ensure that you have allowed enough ribbon cable to reach the Cable 
Termination board (already attached to EMU 1), which is now located 
in the development system's card cage. Then mount the long 
Prototype Control Probe ribbon cables to the cable clamp assembly, 
using the new clamps provided. Secure the cable clamps with hex 
nuts and lock washers. Refer to Fig. 9-6. 
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14. 


15. 


16. 


17. 


18. 


19. 
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Strain Relief x 
Q 


68000 Cable Clamps 


Ribbon Cables 


Cable Clamp Assembly 


Fig. 9-6. Ribbon cable installation. 


Feed the Prototype Control Probe connectors (J100, J200, and J300) 
through the cableway opening. Then guide the strain relief/cable 
clamp assembly into the cableway opening. Attach the strain relief 
plate to the rear panel, using the two screws removed in step 11. 


Attach the ribbon cable connector labeled J300 to P300 (refer back 
to Fig. 9-2). Be sure that pin 1 of the cable connector (blue 
stripe) and pin 1 of the module socket align and are to the left 
when viewed from the component side of the module. 


Following the procedure of step 14, attach ribbon cable connector 
J200 to P200 on the Cable Termination board. 


Following the procedure of step 14 again, attach ribbon cable 
connector J100 to P100 on the Cable Termination board. 


Now slide EMU 1 and EMU 2 down until they reach their respective 
connectors on the Main Interconnect board in your’ development 
system's mainframe. Then press down firmly and evenly on the top 
edges (one board at a time), until each board snaps into place. 


Dress the cables along the cableway at the side of the mainframe and 
over the side of the card cage. Make sure the cables are dressed to 
lie flat, to allow clearance for the top cover. 


Slide the top cover back into the guide tracks at the top of the 
mainframe. Be sure the cover is properly seated in the slot at the 
front of the mainframe. 
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20. Install the cover retainers at the upper corners on the rear of the 
mainframe (see Fig. 9-1). Tighten the cover retainer’ screws 
securely. 


CONNECTING TO THE PROTOTYPE 


The 64-pin plug at the end of the 1.5-foot ribbon cables fits into the 68000 
microprocessor socket on the prototype. Pin 1 on the plug must be mated with 
receptacle 1 on the socket. A notch is located near pin 1 on both the 
protective spring-loaded plate and the body of the plug, to aid in pin 
identification (see Fig. 9-7). 


EROPEP EEE EEE EP EE tebe retreats 
~<@— PIN 1 CAUTION 


REVERSE INSERTION 
CAN CAUSE EQUIPMENT DAMAGE 


(2704-4)12609-10 


Fig. 9-7. Pin identification and proper plug insertion. 


If the Prototype Control Probe plug is incorrectly inserted in the 
prototype socket, damage to the Prototype Control Probe will 
result. Figure 9-7 shows the proper method of plug insertion. 


If you are using a zero-insertion-force (ZIF) socket for the 68000 
microprocessor on your’ prototype, you should insert a standard low-profile 
64—pin DIP socket between the probe plug and the prototype's ZIF socket, to 
ensure a secure mechanical and electrical connection (see Fig. 9-8). 
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Fig. 9-8. Using a zero-insertion-force socket. 


GROUNDING 


A proper ground system is mandatory for satisfactory operation of your 
microcomputer development’ system. The 68000 Emulator Processor module and 
its Prototype Control Probe, as well as any other optional and _ peripheral 
equipment, must be properly grounded to eliminate ground loops and to reduce 
Susceptibility to static discharge. The following grounding procedures are 
recommended: 


e Ensure that primary power cords of all units (including your 
prototype system) are connected to outlets that are on the same 
ground system. 


e Attach all grounding strap lugs to the chassis of any unit being 
grounded. Ensure that the lugs make good contact with bare metal; 
remove any paint or protective coating from the metal before 
attaching the ground lug. 


68000 E.P. Service 


section 10 


TECHNICAL REFERENCE MATERIAL 


I/O PORT CONFIGURATIONS 


This is a summary of the signals into and out of the 68000 Emulator 
Processor. Descriptions of the interface to the development system bus and 
the interface of the top plane connections to the Trigger Trace Analyzer 
(TTA) and Memory Allocation Controller (MAC) are provided here. The summary 
consists of a short description of the signal's function. 


MAIN INTERCONNECT BUS 
These are the lines designated as the development system bus on the _ program 


Side of the mainframe. 


Table 10-1 
Main Interconnect Bus 


2650 to address the 68000 Emulator Processor 
RAM. | 


Line | Mnemonic Description 
Oa gg ee eee 
1--4 =| ++5Vde | Primary TTL power supply 
' I 
Beas a eee J ee enn TPES ETE RD a ae on Rn NE SRO ree ec ny yn een nr oe ae Ome 
5--8 | AUX BUS i Cnot used) 
! J 
seh cates Ya a a ic ec tone actea at  ae a 
9-10 {| GND | Ground 
5 ! 
pete |S apa aera ee | en eee on pe nn ee er PRN ER ne aE ESPN ee ore Pee oe ee arn rey ere 
11-12 {| +12Vde {i +12 volt power supply 
i ! 
obec oes ee enn eee EEN ee at OE me eT eel oe ne ne nee ere erent 
13-14 | -12Vde | -12 volt power supply 
! ' 
so cage a Se Pa ae ar ers ED ey Oe A ee a eee Seer nT Sere een ee eee ere 
15-16 | GND ; Ground 
' t 
ete eretentat Ol at ee ie eae 
17-32 ; AO(L)-A15(L) | Address line 
j ' 
enue ar ee HO RNa a a ee eres 
33 ' CMEM (H) | Bank switch command. When high (H), allows the 
4 1 
| I 
! ! 
! J 
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Table 10-1 (cont) 


Emulator Processor. This latches the 68000 
microprocessor into its "reset" state. 


Line | Mnemonic Description 
an a a a a a>: an a auteur aur. cae an anaes ean ams ane ane aun soo Gar aoe ano oe eee ee aes as” a pos ae cae: eee ve eee ae ees: aaa: ene aaee ees ans (Goes, cas GMS Gee GS Sas gOS MS, Ds ED LO, Gans OS Ga Coe aD, ae Cea 
344 ' RAM INH(L) | Asserted by 68000 Emulator Processor whenever 
| on board RAM is accessed or when mapped to the 
i user prototype during emulation. 
j ' 
tugs a cen cE a a a te 
35 | WD ACCESS(L) | Indicates whether a memory access by the 68000 
; Emulator Processor is a byte or word operation. 
I ' 
Sona ee SIRES Nasctien a aiee ts Stata ee ate i es ee Seema aaa! 
36-51 | DOCL)-D15(L) | Data lines. 
! { 
Sie oes Yet SS es eee eee 
52 | MCL)/IOCH) | Indicates whether the 68000 Emulator Processor 
| is executing an SVC(L). The development system 
' bus sees "IO(L)" indication if and only if the 
| 68000 Emulator Processor is executing an SVC. 
i ’ 
tetera S Ba a a Sa a BS Naa ee ee eae 
53 | WRP(L) | Write pulse. Data valid on trailing edge. 
' t 
Een ney fae ern oP ROE veh ag oe HO RPE eT ee A Re ar ene ne ny Ree 
54 | OPREQ(L) | Indicates memory access. (Bus operation in 
' progress.) 
t ' 
ses ee ee ene | = mee a ear ROPE eM Ee ne en ren Sey ER foe me EEE 
55 | RCH)/WC(L) i Indicates read/write operation. 
i t 
iti Seas | secede preys en Os Oe pS TE Woo Rn rp EE CN en ce ve ee Peeler 
56 | GND | Ground 
' i 
eictiattet tet aa aa ee 
57 | JMP CMD(L) ; serves no function on 68000 Emulator Processor, 
| although it is acknowleged in order to clear 
i; the Emulator Controller board. 
j t 
ht Se ee er Se ee ene, { EP GESE OED ED GED CUED ETE GHEE GUEED GUND CED CED CAEP CRED ED CED i RD SD SAE ED AD ED GEN SEP SD ENED ED GANS TD ED GERD GED EN GED CHD AED SED SEED GED GED SEED GUND GEEND GEES SEED GAD SED GED GED SEED CAEP ENED GIES GND GENES GULL GREED GUND CURED REND GREED GUNES CUD GELED EID UD 
58 | RUN(L) | Indicates that the Emulator Processor is 
| running and has the bus. 
t i 
pee eee [seem ene me eee Un er DESEO EN ey Ne NIN MOR COE FE OP ran ve nen Ne EN de 
59 | RESET(L) ; Initializes the 8301 and deactivates the 
' t 
! ! 
' 1 
I \ 


10-2 


Technical Reference Material -— 68000 E.P. Service 


Table 10-1 (cont) 


functions requiring "Fetch" are not used by the 
68000 Emulator Processor. 


Line Mnemonic Description 
=. ae an om au as-ens-as- ae oe ae } os cas ane’ cas em) came seas ce aie cane ae Comme Cee SSS = SS Sa a oe es es ee ee ee es a ee aww, ge “ameenes ane" es caes*  om as ce cle; Qe ees. aoe “a eae 
60 | JMP ACK(L) | Issued in response to JMP CMD(L). This is to 
| clear the Emulator Controller board. The 
| JMP CMD/JMP ACK sequence has no effect in the 
; Emulator Processor. 
' ! 
Sa ee DI A ee ee eee 
61 | OLV INTACK(L) ; (not used) 
pea ee e eeere ee [aR eye eng PPRNE ET Ene gen Eee ee ee tee rte a ae eee ee een a 
62 ' SLV INT(L) ' (not used) 
1 | 
Sane ae pe Yk i ak a ee 
63-70 | A16(L)-A23(L) {| Address lines, to the 8301's program section. 
! { 
ep ete eee era Peeec eee eee eee bee oe eae ee eae a ea eae 
71 | DBG INT 29(L) | Causes the Emulator Processor to halt. (This 
| is from the TTA.) 
I j 
ee eee Ml re BS ae a na aa re ai ah 
72 ' DBG INT 30(L) } (not used) 
' ! 
Sh oo ae aa em eee a ete re ai ee a ee ee Se Si 
73 ' DBG INT(L) ' (not used) 
| j 
ees Yea a a a a i oats 
74 | UPSE(L) ' (not used) 
! j 
Si Se ree a RNa EP ese a ae pee ee NE OE EPO ee rea Open eee ea ane 
75 | SLV OPREQ(L) | Indicates traceable Emulator Processor cycle. 
i (Used by the TTA and Emulator Controller.) 
i] t 
Sic ieseee tes es |G ce Nee Om RE Ne eNO eo Pe SS RE Eon er cee ner ee ero yo ee ee 
76 | oLV RESET(L) | (not used) -— Emulator Processor is reset via 
i: its I/O port or by line 59 (RESET(L)). 
I ' 
Sa ee ee ae Ney, eee em PE Ne UR en ee NE 
TT i oLV PSE(L) i Causes Emulator Processor to halt. 
1 } 
a eed ee eee apne Re ee PDN ea mE ae ROOM ak ke ee A Ey ene Pen oN ON 
78 ' RFSH NW(L) ' (not used) 
I ] 
Sees es es Ya a aaa a ees 
79 ' SLV INOP(L) ' (not used) 
{ t 
eo ee eas, A hee ee ee a ee 
80 | OWAP(L) | Asserted when byte data is required on 
| D8(L)-D15(L). This byte operation occurs when 
' AO(L) is high. 
j ' 
eects ate a i ee et 
81 | Spare 
| t 
sarees Sa cos Bo i aS a a te 
82 | FETCH(L) | Not used. Pulled up w/ 4.7K resistor. Debug 
t j 
: ) 
1 | 
! t 
1 | 
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Table 10-1 (cont) 


Line Mnemonic Description 
= oe an co as oo as om on ane as on on as cas ae ca Gonos ous as aes es amas. a an anon: an an an an an: an a. Gn au! cm an an Gan ean eae aan a ane amb ane ans (Gin Gal ont am cas amp Gm Gn an. as an al oa ane an Gn one’ ans’ ans ans ans am ann. 
83 | PAUSE(L) | (not used) 
1 ’ 
secs Coaster eel Bocce ce la a 
84 | MSTR RUN(L). | Indicates that the system processor in the 
i system Controller is running. 
| ’ 
fice sees A eae eta tasias eens aot ah at tae 
85 | GND | Ground 
i ‘ 
eave St cues Rc i a a a ha Ne 
86 | BYTE ADDR(L) i shifts address lines down one bit on the memory 
| board. Pulled low while the Emulator Processor 
i is running. 
t ] 
Fae ee are ve ES yen ae OC aN Sn cr me yO ee Eee me re pe rr 
87 i F.P.HOLD(L) i Waits the Emulator Processor if enabled by 
| jumpers J1045 and J2045. 
ea ae Oat ah ca a ah a 
88 | MSTR INTACK(L) } (not used) 
t ! 
eae See eel enya hae a any, ene eee nade Ro NTS a yor Se enrol ee 
89 ' MSTR INT 3(L) ! (not used) 
sa essa eh Sa ae at a ti ra 
90 ; UMAP(L) i (not used) — UMAP signal is generated internally 
| on the Emulator Processor. 
' I 
sieS pe el ge Das a a a a a ee 
91 | EMUVEN(L) | (not used) 
t ' 
ea a eee eae at a aN a a al 
92 ; SELF TEST(L) | (not used) 
j ! 
Semi A nn sae eta ee ae ea 
93 | oSLV CLK(L) | Emulator Processor’ clock. Generated when 
| Emulator Processor is running (8MHz max). 
’ § 
ee ne ee en Aiea Se aa a ct et ee etl nrc 
gy ' 1/0 CLK(L) ' (not used) 
Sat eeeoes a Py nr pe PN a Pee eo ea 
95 | 2650 CLK | (not used) 
See EE ee ase eyo el ae Ee DN RN POISON ME ee EER ne a eR SO Ree roe 
96 | oYS CLK | Used as 10MHz clock for emulator’ control 
| circuitry clock. 
! i 
ater cea Yh a i a ee ce el ee ie oe ee 
97-100 | GND | Ground 
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TOP PLANE CONNECTOR P6 


The top interconnect bus connects the 68000 Emulator Processor, the memory 
controller, and the TTA together to form the TOP PLANE. 


Table 10-2 
Plane Connections for P6 


Signal indicates MAC board is installed. 
Effect on Emulator Processor is to disable 
(tri-state) A12(L)-A23(L) on main interconnect. 


Indication to TTA that the 68000 microprocessor 
is running user code and_ should be traced. 
Jumperable to trace PROM routines. 


7p) 
s 
1@) 
Sc 
SS 
Q 
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Table 10-2 (cont) 


Line Mnemonic Description 
axi.au ais. aes, cus ast mas aus ame Son eee ee. ces ccs sane 0, as cae es a SS Se ae ee ewe ee eee ae ee ec see eee ee ce es es ee Ge anes a ae a a a ee an a, a a ae eo 
ou | GND | Ground 
! { 
Sereda Ba Le aN a se a ie eee 
25-28 | TA20(H)-TA23(H) {| Top Address lines A20-A23 
i ’ 
PE EN | ae nee ee on en en RRC ee en ee ee ee eI ee ee a ere ee 
29 i; GND + Ground 
t ' 
See ee eee | OE ieee eR AO oe Pepa eee Pe Pye ee PATENT ery ee ene ee ee eee ae 
30 | TBOCH) | (not used) 
t t 
Fee ee ee a Sta aS 
31 | TB1(H) i (not used) 
j | 
aseaaae ies fie See ee ie ee ee 
32 | TB2(H) ' Top Bus’. line; BG(L) BUS GRANT from 68000 
{| microprocessor. 
] 1 
ee eee Ma cia os Ne a ee eee eet 
33 ' TB3(H) | Top Bus line; HALT(L) from 68000 microprocessor 
j i 
aside ieee gt a ac Na ai ee 
34 | GND ' Ground 
i] } 
Bie 8 es Mae Se ah el he a eee a 
35 | TBYCH) | (not used) 
j t 
nap Pn Pree Og A ek la cs a a a tas 
36 | TB5(H) | Top Bus’ line; BERR(L) BUS ERROR from 68000 
| microprocessor. 
t ! 

Re, [SNe eS RO Pn FORE oe NE 8 PN OE MERE Oe ar CARS gE Pare SN epee eer era eNO 
37 | TB6C(H) | Top Bus line; HALT(L) from 68000 microprocessor 
222s ener ee mn ed eer ie ye ee Cen reefer eee ee pene ner ee fe YO 

38 | TB7(H) ' (not used) 
j ' 
sae eee So Vie sala So a a a Sk ee 
39 | GND ' Ground 
| ! 
Sea reoestidasa | ee | ---------------------------------+--------------- 
40 | TB8(H) | Top Bus line; BERR(L) BUS ERROR from 68000 
| microprocessor. 
! ' 
oa Cre ee er ns EO eee ee ee ee en en eee ee ee Yee ee en ee ne en ee ee ee Ee ee ne ep ST TT ee ge 8 a 
44 | TB9(H) | (not used) 
t i 
Apes eoet ees DE SN as i eee es 
2 | TB10(H) | Top Bus line; R/W(L) from 68000 microprocessor. 
1 { 
Se ete a a er eS 
43 | TB11(H) | Top Bus line; M/IO (memory=1; I0=0) 
t t 
TR REED |S eS re a | ype aa EE AO ne se ey ie ob PnP EO Fan See eee peeree oe 
Hy | GND | Ground 
1 1 
| | 
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Table 10-2 (cont) 


Line Mnemonic Description 
Tee ane ees ee 
45 | TB12(H) | Top Bus line; VPA(L). 
46 | TB13(H) | | Top Bus line; BYTE(H)/WORD(L). OO 
a7} TBI) | Top Bus line; FCO function code. 2 tt—t™*” 
Fe ME aT Oe et ' a a a a ng 
48 ! TB15(H) : Top Bus line; FC1 function code. 
i a a es t cas aise ss acid eee eae Sach ee del ese hc cra sah ee sac ec ca ls cc ae sce ee eee sc eed ee os em nin cies ees 
HQ } TB16(H) 3 Top Bus line; FC2 function code. 
50 !GND ‘Gromaé = = # 
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TOP PLANE CONNECTOR P7 


The TOP PLANE connector P7 is for connections between the 68000 Emulator 
Processor and the MITA. This bus does not connect to the Memory Allocation 
Controller. No special receiver buffering is used on these signals. 


Table 10-3 
Top Plane Connections for P7 


Part of the TOP PLANE address. bus from. the 
Emulator Processor to the TTA. 


{ t 
| 1 
{ | 
j ] 
1 i 
1 I 
3--5 | TA1(H)-TA3(H) | Top Address Bus; see TAO(H) dese 
' ' 
ANN eee ae ee ee Ree rr OR arte re oa ee ree iene ns vee SE RPO pena ene ete 
6 | GND | Ground 
' ' 
et eee aes Pa Sn aha ae 
7--10 {| TA4(H)-TA7(H) | Top Address Bus; see TAO(H) dese 
! 1 
es settee Gea ep ee eae en ng (ek OSs oR cen NPE SP ot ett OUR ee ro he nen eel Ae ys 
11 i GND | Ground 
' § 
Sete tes | SS er ee eee eer ye ES ON Sa Ne OSE Ree ER SE re SHEEN UR ee roe Ree nee ene Oe 
12-15 {| TA8(H)-TA11(H) | Top Address Bus; see TAO(H) dese 
ene eee eee at ea ener nee ee | aR ean EN YS EN Ste eres ey we es Tee RR Pe Ua Plea ew ye ee 
16 | GND | Ground 
t i 
ees a RE Retna ee fe ae Yee ee On ee Re nae ee fn OR he Eee Pee ener ee 
17 | TDOCH) | Part of the TOP PLANE data bus from the 
| Emulator Processor to the TTA. 
! 3 
bs ee ees A ea ase ep ee a aE ae 
18-20 {| TD1(H)-TD3(H) | Top Data Bus; see TDO(H) desc. 
| i 
ate es Ia eae ee eee re ee oe ee 
21 1; GND : Ground 
! t 
ete tee je on es ERE | EO EE eS CN an nay EE ECON OR OSE Ne PONTE oo 
22-25 ! TD4(H)-TD7(H) | lop Data Bus; see TDO(CH) desc. 
1 ] 
ee ae eee A ie miulteia Deteie eae ee Me ek ee ae 
26 1 GND ' Ground 
t ’ 
ecieee aa De ia a a a a ea 
27-30 | TD8(H)-TD11(H) | Top Data Bus; see TDOCH) desc. 
cet Ate be a A ee ite ee ee ale 
31 i; GND | Ground 
t j 
] { 
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Table 10-3 (cont) 


Line Mnemonic Description 
con wes) ane os! ae eens = as can, oes Se ae as ca aan ao. Ga eam Gms ene a: aes oe oe Se en, aa es ea Coe a om cae Gee Ses, aS eons aes aes cies ou“, at) el en ee ae ames ew) es een ee le” es es Ge also sale aes eee ee a 
32-35 {| TD12(H)-TD15(H) | Top Data Bus; see TDO(H) desc. 
Stee is i I ee oe te 
36 | GND i Ground 
! t 
Se aie | eae eS EIS NEN RPA Rc PINT OE Oe er REO el NE a8 ee Ri oe a ree A eee Tar ee 
37-44 | TPO(H)-TP7(H) ' (not used) 
j ' 
eee ee Bc NN ae 
45 | GND | Ground 
j ! 
eee ces bs a a Se ee 
46-49 | TRIG1(L)-TRIGH(H) |} (not used) 
I { 
Sie eee Ue ct i a a aa 
50 i GND | Ground 


MEMORY RESTRICTIONS 
Due to the Emulator Processor's operating power levels there are two memory 
restrictions that must be observed. The 68000 Emulator Processor and the 
development system's PROM Programer cannot be selected at the same time. 
Also a limited memory arrangement is available. The 68000 Emulator Processor 
can be operated within the following configurations: 
With TTA and PROM Programer installed. 

@e LAS (1) + MAC (1) 

@e LAS (1) + 32K (1) 

@e LAS (2) 


@ 32K (2) 


With TTA installed, but without PROM Programer. 
@e LAS (2) + MAC (1) 
e LAS (2) + 32K (1) 
@ LAS (1) + 32K (2) 


@ 32K (4) 
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MEMORY CONFIGURATIONS 


Table 10-4 shows the memory configurations you may use in your development 
system in conjunction with the 68000 Emulator Processor. Also included in 
the table are the recommended jumper positions for each memory configuration. 


Table 10-4 
J1045 and J2045 Configurations (a) 


and Wait state delay 
Memory Allocation Control at > 6.4MHz) (c) 


Memory Configuration [ce a a a a a a ne | Characteristic 
J1045 J2045 
SSE aia iene SERIES SE gp veke> Sue + ig hres Te Ure gn ens Sameer mer 
32K Program Memory board ' Ail to A | AltoaA ' Normal (no delay) 
rn nn | pee nna | —--- - -- - ---- | --- -- --- --- -- -- 
64K or 128K Static ' Alto A ' Alto A ' Normal (no delay) 
Program Memory board 
nn nn | pee ae | —---- --- ---- | --- --- -- - ---------- 
! ! ! 
64K or 128K Static 
Program Memory board | Alto A | Ail to A | Normal (no delay) 
and 
Memory Allocation Control | 
eee eee oe smear Se 
32K Program Memory board | A5 to B | Alto A | Option (one 
' J ] 
: : 7 
| | i 


(a) Jumper configurations listed are for < 8 MHz operation. 

(b) Jumper configurations not listed for J1045 and J2045 are for future use. 

(c) One wait state is equivalent to one extra clock cycle per memory cycle. 
NOTE 


J1045 and J2045 are located on the Mobile Microprocessor board. 
Refer to section 3 of this document for more specific information. 
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STATUS PORT 


p7|o8] 08] 04] 03] 02] 01] 09 


Emulator Has Run 

Clock Fail 

Emulator Activation Required 
Not Used 

Emulator Halted (hung) 


Not Used 


Fig. 10-1. Status byte. 


07 }os]os ]p4] 03] 02] 1] os 


Write Protect interrupt 
Interrupt 29 (TTA) 
BKPT 1 

BKPT 2 

BKPT 3 


Stop Instruction 


Single Cycle Active 


Not Used 


Fig. 10-2. Auxiliary Status byte. 
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CONTROL PORT 


Not Used 

2650 RAM Access 
EMU Active 

Not Used 


Emulation Mode 


Probe Power On 


12609-3 


Fig. 10-3. Control byte. 


Table 10-5 
Emulation Mode Encoding 


an en =e we @ oF es ae oF aw of GF G® FF oF «oF oF oF a 
en @ @F ep ar om a» a CP ab a GF oo o@@ of of =o ow @ op 


| j 
| j 
L iL ¢{ Mode 0 
1 1 
ee ee 
L +; H ¢{ Mode 1 
t j 
See oa Meee 
H | H_ | Mode 2 


7 }96} 05] 04]03}02] o1]oa 


en cole Forced Function Code Values 


Single Cycle Execution 


BKPT 1 arms BKPT 2 


Not Used 


SVC Enable 


Not Used 


Fig. 10-4. Auxiliary Control byte. 
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Table 10-6 
Forced Function Code Encoding 


Forced Function Codes; Memory Space 
' 
ee aah ea ak ete ! 
FFC2 | FFC1 {| FFCO | Accessed 
Ee ee ep eg gr ge een ee Re nce ee ae 
| ! 1 
0 i O | O | Not Used (a) 
! ' | 
ar ae aos iia De re ee pn ace oe eee ee rtp eee ee, ee ee ee een ee ne ees 
0 i O id i: User Data 
J ! | 
eae ae aa La Spee ee et ee gfe ee Tagen eg me ed ee pee bene ee eee gee Seay ae te 
0 i 1 i O i User Code 
t i | 
Peg eee Pane tier Pi meer ee pee Pee nn age eek me See eer ta ger setae ae ge ae ee 
0 1 4 1 4 | Not Used (a) 
' i I 
Se Ye Qe me tee eee Gr a re er ee a Genin ee tg ened ee he 
1 i O i 0 | Not Used (a) 
! t { 
Ne ey (eer =e pert lh Ne epee eh Perr eee ens peer ee meg Ta eet re ae gee OY eT et ag TTT eer 
1 i; O td i; supervisor Data 
1 i I 
Soe ape mete tere eed [orate ee ay Ngee ey Ng eee ge et ee ere ee ee eg a ee a hag We a et 
1 i od i O | supervisor Code 
| j ! 
! | | 


COMMAND PORT 


SLV Pause 
Command 


Missed NMI 


Command Present 


12609-5 


Fig. 10-5. Command Port byte. 
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Table 10-7 
Command Encoding 


DS | D4¥ |} D3 | D2 |} D1 $ Command 
ia aa a aa a al 
| ( | ] | 
L +; L ;bL | L | L s{ Return to user program 
1 ' ( | { 
isaac amma eh, | a ama aca cea aca a alarm ers lb a ee al a 
L +L ;bL {bL {HA { Register Dump 
1 1 1 t ! 
ne (Qe ee ee gy meee ee ahi eeee rr ena ah ence ee meet, Pome er te tet ee rm ca een ee Se me tee en ee a 
L ;+bL {LL |; H | L { Register Restore 
eRe pel ot i een { ee { Sa eee eae 1 dna teas Ea aA ee ce EE LO eee END PTE Ne SOY ee OMIT gee A SE 
L ! L } L : H ! H ! UPUT 
BER eh een een ute eR a eaten RS eR Sore ee cme eee emer 1 eA NS 
L ! L ! H ! L : L ! UGET 
1 | I { { 
Seegte te he Pe eg eae ag NP ee eet ee ee eee ee BP are mae erg re ena a ey tg eee ae ge porte ae igen gg ee tee 
L +L }j;|H | L { H | Readback check 
j 1 t ' { 
Pe ee eee armen ea |e Tg ry are gS ee ee eee ee eg eee eee OG ee ee eae ee ae a ee cee ee ee re 
L :+bL }|H | H {| L jf Execute from Dump and 
' Restore RAM 
{ ' 1 | j 
ee se ee By Ee gE ee eee eee py te ee ga eee ee El sera Cage a eee ef a ee gt ee eee ges RN eS 
L {}!L | H | H | H f{ Reserved for future use 
I | t ' I 
Men ete Std epee es home ce ag fener cet ea Bye a eer pied NS ee eet a ean ne ee OR ee eee Oe a a eee 
H }xX }|xX {xX {|X | Reserved for future use (a) 
1 { { { ' 
Se pe Pe te AG eee eee ree ant Morn ae (Bearer ae ents Lie ag ee a ee epee he et ee nae nee ee eee oe ee nT ee eT 
X }|H |X |X |X { Reserved for future use (a) 


(a) X = don't care 


EMULATOR PROCESSOR RAM 
The 68000 Emulator Processor utilizes three different RAM circuits: 


Breakpoint, Shared Communication, and UMAP/Write Protect. The parameters 
used by these RAMs are shown in Tables 10-8 through 10-15. 
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Table 10-8 
Emulator Processor RAM Partitioning 


2650 Address | 68000 Emulator 
Space Allocation, Processor RAM 
ener ororlrrsslsssslrssssss=== 
8000--82FF | Breakpoint RAM 
1 
a es ace ate a re Yh i cataract aed a 
8300-—8 3DF | Not Used 
{ 
semen ectscta tel esa Yee ee 
83E0-—83FF | Breakpoint RAM 
t 
aa ttle rece eae Dra a a ae a aie 
8400—-—9F FF t Not Used (a) 
| 
eR ee eae ee Deere 
AOOO-—-A7FF | shared Communication 
RAM 
! 
Rg ee at eae a Rea ee er AEE a PERRO 
A800-—BFFF | Not Used (b) 
{ 
as ae te pre e | nee ce eee ae et Red ERS neon ee 
COOO--FFFF | UMAP/Write Protect 
! 
t 


RAM 


(a) Contains Breakpoint RAM images. 


(b) Contains Shared Communication RAM images. 
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Table 10-9 
2650 RAM Access Bit Encoding 


2650 Address Lines Emulator 
aa + Processor 
A15i A114; A13; A112} A11; A10} AQ} A8} A7—--AO} RAM Accessed 
rr gre gegen e age eget me ee etre err 
1 re 1O0cek Ord a0 Ot OPP sO oP oO 4 (Cad | BKPT RAM (U3050) 
mane | ne ff ene f enn f ene fee | Hf | meee en 
{ { I ! { I ! t ] 
| ] ! H I t ] I { 
ae Oe SOY. hh SOe a SOY SE - oOe 3 ae et (a) | BKPT RAM (U3070) 
wenn ern | ene | ee | |---| --- |---| ------- | pee 
| t { { | | { { t 
1 j 1 1 t ! i H i 
se (cme © ake ce @ ame Sun: © ie (i ©) a -aO @ Ges Re) (a) | BKPT RAM (U3080) 
mena | eee | een | ene | ee | ee | ee | = | | --- 
' 1 t | ( | I i t 
j I ! j ! H H i] t 
Teege Oe ORs 202 OL SY =O. tay (a) | BKPT RAM (U3090) 
t t { 1 | { { { { 
iim Coane Goan) Got ees Roatan leaders Deletes frames (ana cas eee aed (ee ate ke ee me ee ee re et 
' Shared Communication 
1¢ 0; 7% Of O§ (a) RAM 
mene | ne ff ean f ean f earn fener f Hf ee | | eee 
tod | UMAP/Write Protect 
Ti Ty OF; O | (a) | RAM (User Code) 
mann f enn | een | ene | ene f ee ef | | m----------- ----------- 
|! UMAP/Write Protect 
Ti 74) OF 1 4 (a) | RAM (User Data) 
man nef ern | ene | Hee | ee fe | ee | | Pe ee 
| UMAP/Write Protect 
Vi Ae sh 20:4 (a) | RAM (Supervisor Code) 
! t | 1 1 ! { { I 
Sep eT be ae eS A ee ee ee we Ape es oe teg soe fig oe fo ee Pg gg st yee (eae ee ane ge eg int ge PTS yay 
| UMAP/Write Protect 
be ae ak Sy (a) | RAM (Supervisor Data) 


(a) Binary address that is presented directly to the RAMs. 
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Table 10-10 
Breakpoint RAM Partitioning 


| Breakpoint RAM | 68000 Microprocessor 
Space | Circuit Number {| Address and Control Lines 


8000-—80FF ! U 3050 3 A7--AO 
~8100--81FF | -U3070 FAIS AB 
© 8200--82FF | U3080 = | ASAI 
" 83E0--83FF | 03090 «| R/W, B/W, FC2, FC1, and FCO 


Table 10-11 
Breakpoint RAM Data Out 


Data Lines ; Description 


D1(L ) ! BKPT 1 
atk) | BRET. 2 
DRL) | BRET 3 
pL) SVC 
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Table 10-12 
Shared Communication RAM Memory Map 


Shared Communication 


Space RAM Contents | Address Space ; Registers 
Sears aaa sii iis ieee 
AOOO--A003 | Register Save 0800--0803 | DO 
AOO4=--A007 | O804--0807 | D1 
AOO8—--AOOB- ; O808-—080B | D2 
AOOC--AOOF | O80C-—-—-O80F | D3 
A010—--A013 | 0810--0813 | D4 
AO14—-—-AO17 | 0814--0817 | D5 
A0Q18--A01B_ | 0818-—081B | D6 
AO1C--AOIF | O81C--O81F | D7 
A020--A023 | 0920--0823 | AO 
AO2Y4--A027 | 0924--0827 | Al 
A028--A02B | 0928--082B | Ae 
AOQ2C—--AQOF | 092C--082F | A3 
A030--A033 | | 0930--0833 | AY 
AO34--A037 | 0934--0837 | A5 
A038--A03B | 0938--083B | A6 
Se A A Ce oe Vea ee Si oa ee aaa 
AQ3C--AO3F {| Supervisor Stack Pointer | 083C--083F 
i ! 
eee eee eee Da sca aS a ale a 
AOHO--A043 | User Stack Pointer 0840-—084 3 
! t 
a a es cs Da ara ee es cr a tia ae ate 
AO4YH--AOH5 | Status Register O844—--0845 
i ' 
eteetmer ee Jn EO pe ee SORE ont nS PONT | Pee Reena ee Wee 
AOU6--AO47T | PC Next (High) ' — 0846--0847 
! J 
eee ee A et aD Se 
AOH8--AOH9 | PC Next (Low) 0848--0849 
I | 
se ee aies Sema Weil ee eee ken Ne ee 
AOYA--AO4B {| NMI Missed (Flag) O84A-—084B 
j i 
sce aes ed ace ae i a as ot see ets 
AOUC--AO4UF | Prototype Address O84C --0 84F 
! { 
sles or i eet Siac ce ee Si et eee 
A050--A051 {| Byte Count 0850--0851 
1 ! 
ee eee as a he eee 
A052--A053 =| Byte/Word 0852--0853 
t ( 
has cae ar te Ma a ees 
AO54--A055 | Command Completion Status | 0854--0855 
] 1 
ae eat cae A este ae se te ee eel 
A056--A059 | Error Address 0856--0859 
’ i 
a eters ores oe eae sce ee ee ee set 
AO5A--A7F5 {| Buffer Block O85A--OF F5 
/ i 
peta te ares ) GE een en SO ee a | ee ee epee eS on ono 
AT7F6--A7F7 {| PROM Stack OF F6—--OF F 7 
j I 
eee ee eee ae ee J geese ne nee ene Eee YAP TAP De (Mee ee Se ene 
AT7F8--A7FF {| Interrupt Trapstack OF F8--OF FF 
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Table 10-13 
UMAP/Write Protect RAM Partitioning 


2650 Address | Memory Space | Circuit | RAM 
Space Accessed i: Numbers | Function 
—s se 
| U3010 {| Mapping 
COOO--CFFF ; User Data oe Ue a a a 
| i U4010 {| Write Protect 
! ‘ i 
ee ee ee se ee eae ee ee [Pee ee py eh Gg ee eee ae ee ee ee eee ce eT 
| U3020 {| Mapping 
DOOO-—DFFF ; User Code a 1 ae aa a a 
| U4020 { Write Protect 
' ' ' 
TE eee ay et eee ee (Pa ee er eee ger ye nee gee ee Se ee Cea eg ae pe ey 
| U3030 {| Mapping 
EOOO-—EFFF {| Supervisor |--------- Yn ca a a mo et ee eee 
Data i U4030 |; Write Protect 
i { 1 
ee ey a ge ge ee ag ee fr een ne re ae fag yer ye ee ene ga nee eee tee es gets ay ae et a 
| U3040 {| Mapping 
FOOO--FFFF ; Supervisor = § |--------- Ve a 
Code | U4O4O | Write Protect 


Table 10-14 
UMAP/Write Protect RAM Data Out 


Data Lines ! Description 
“D1 $ DO {Write Protect} Map to: 
So ge gg eee eens 
O | Oj Yes | Prototype Memory 
sel oto Seat CR Re et SAE PEE ON ee Ee ae eRe GROIN IE Oe Rem NEAT eat af Me OM lee Rete ee CA 
0 ! 1 ! Yes ! Program Memory 
Se ge _ Pee RRS PROPER ORNS pe IR nN NSS LN oe eT Be CON MRT aa ESD ae T OT SIT Seer Pe 
1 ! 0 ! No ! Prototype Memory 
a Dg a a a la ah nN 
1 : 1 ! No ! Program Memory 


10-19 


Technical Reference Material —- 68000 E.P. Service 


Table 10-15 
Addresses Presented to the UMAP/Write Protect RAMs 


2650 | 68000 Microprocessor 
Address Lines | Address Lines 
<——— oosssresteesseesseee=== 
A13 ! FC2 
A12 | FC1 
! 
sale ass se pei ox oe OP sD eae era 
A11 A23 
A10 | A22 
AQ ! A21 
A8 3 A20 
! 
eeea eres easter [eS Se en a ee 
A3 A19 
A2 A18 
Al A17 
AO | A16 
' 
ics cat he a a nny ARR RE e ee e  e 
AT A15 
A6 A14 
A5 A13 
AY A12 


PROBE TIP TIMING 
Table 10-16 lists a comparison of timing relationships between the MC68000L 


microprocessor chip and the 68000 Emulator Processor. Timing relationship 
listed in Table 10-16 are illustrated in Figures 10-6 and 10-7. 


10-20 @ 


Technical Reference Material -— 68000 E.P. Service 


Table 10~—16 
AC Electrical Charicteristics 


[Processor | Emulator _ 

Characteristic Symbol | Min | Max | Min | Max | Unit 
250 350 
P38 [Clock Width High cH 8 | 250 | 55 | 260] ns _| 
or oekaliins ee | oo 
6 [Clock RiseTime cr = to tt ns 
| 6 ClockLowto Address ct | 70 | = | 92 ns 
| 6A | Clock High to FC(H) Valid cc | | 70 | — | 92 | ons 
| 7A__| Clock High to Address High Impedance (Max) CHAZ | | 80 | — 1114 | ns | 
| 78 | Clock High to Data High Impedance (Max) CH | — | 80 | — | 130] ns 
[8 | Clock High to Address/FC(H) Invalid (Min) _———SS—SCSCSCSCSSSCCCSCS CHA | | — Pa] — | os 
| 9' | Clock High to AS(L), DS(L) Low (Max) CHSLx_ | — [ 60 | — | 86 | ins 
| 10 Clock High to AS(L), DS(L)Low(Min.) CHS | Ot 1 | = ons _| 
| 11? | Address to AS(L), DS(L) (Read) Low/ASiL) Write CC~i‘i ‘ASL ST 30 [| — [24 | — [ins 
| 1A? __| FC(H) Valid to AS(L), DS(L) (Read) Low/AS(L) Write vse | | — | 4a | — [ons _| 
| 12' [Clock Lowto AS(L), DS(L) High dt cS | = | 70 | — | 96 | ns | 
|_13?__ | AS(L), DS(L) High to Address/FC(H) Invalid CC“‘CSCSC‘*dL'SHAZ_~—=CT 30 | — | 20 | — | ns | 
240 | — | 240] — | ns_| 
| 14a? | DS(L) Width Low (Write) tt P= tis tT = Tins 
| 15? [AS(L), DS(L) Width High's ts. | = [50] — | ons 
| 16 | Clock High to AS(L), DS(L) High Impedance, Cd CHSZ_T | 80 | — | 93 ns 
| 17? ASIL), DS(L) High to RIH)/WiL) High SHR | 40 | — | 40 | ~ [ins 
| 18" | Clock High to RIH)/WiL) High (Max) CHR | — | 70 | —~ | 96 | ns _| 
| 19 | Clock High to R(H)/WiL) High (Min) CHR | | — J 14 | J ns_ 
| 20’ (| Clock High to RIH)/WiL) Low CHR CT 70 | — | 96 fins _| 
| 21 | Address Valid to R(H)/WiL)Low ART 20 | ~ [| ta | — ins 
(21a? [ FCtH) Valid to RIM)/Wi) Low SOSCSCSCSSSC“‘“S*C‘“‘“‘“‘“<CSt*t*t*t*tSSSC*d Fv “cP — PT — Ls | 
| 22° | R(H)/WiL) Low to DS(L) Low (Write) S80 | — | 80 | — [ins 
p23 [Clock Lowto Data Out(H) Valid Ci—‘“‘L CLO OT CT 70 | — | 95 [ons | 
| 25" DSiL) High to Data Out(H) Invalid CCC“‘“‘SSCC*dS SSH‘. 30 | — | 20 | = ins 
Data Out(H) Valid to DS(L) Low (Write) }‘posL {| 30 | — | 20] — | ns | 
| 27° | Datainto Clock Low (SetupTime) —C—‘i SRS ($5 | — | 17 | ~ | ns | 
P28? [ASI DS(L) High to DTACK(WJ High C“‘(‘SCOC(#*d SH@DAH'[ OO [120 0 [| 94 | ns | 
[29 | DS(L) High to Data Invalid (Hold Time) C—C‘C‘id SHH S| | — | Oo | ~ | ins | 
P30 AS(L), DSL) High to BERR(L) High CC“‘“CSSC‘*dC'SHBEH:—* |_| — | OO [| ~ J ors 
31° | DTACK(L) Low to Data In (Setup Time) | '‘pALDI {| — | 90 | — | 88 | ns _| 
_32_ [HALT(L) and RESET(L) Input Transition Time RHF |_| 200 | 0 _| 200 |_ ns 
Eee) [eiecmminnseGMlow = NG | | | | ee on 
[34] Clock High to BGM) High —SSCSC—CSCSCSCSSSSSCCSCSCSTSCTC‘ HGH —~[—— [70 | — [23 
| 35’ BRL) Lowto BG(L) Low, REG TS 3 Clk Per 
| 36” [BRL Highto BG) High sd BRHGH | 5 | 3 | 15 | 3 I Chk Per] 
E 
[38] BGIL) Low to Bus High impedance (With AS()High) —S~—C~—S—“‘CSC‘~S~C‘~*~C~S~S~S~ eZ —SsdT| +] 2] — Pte | | 
39 [ecw Wieh High SOCSOSCSCSSSSSSSCSCSCSCS GY SP — ft] — [Ok Pr 
46 | BGACKI) With OSS‘ ; Ot ts Pt] fon rer 
|__47°° | Asynchronous Input Setup Time CAS | 20 | — | 20 | — [ins 
| 48 BERR(L) Lowto DTACK(L) Lows BELDAL] 50 | ~ | 50] — [ns | 
| 53 | DataHold from ClockHigh ——C—‘“CSCSCSCS CHD || | — | OC | ~ J] os | 
| 55 | R(H)/W(L) to Data Bus Impedance Change RDO | 30 | ~ | 20] — J ins | 
OS a WC 


1 For a loading capacitance of less than or equal to 50 picofarads, subtract 5 nanoseconds from the values given in these columns. 
2 Actual value depends on clock period. 

3 If #47 is satisfied for both DTACK(L) and BERR(L), #48 may be O ns. 

4 After Vcc has been applied for 100 ms. 

5 For T6E, BF4, and R9M mask sets #14 and #14A are one clock period less than the given number. 


6 If the asynchronous setup time (#47) requirements are satisfied, the DTACK(L) low-to-data setup time (#31) requirement can be ignored. The data must 
only satisfy the data-in to clock-low setup time (#27). for the following cycle. 


7 For the Probe-tip add 20 nanoseconds to the clock periods listed. 


8 VPA = 50 nanoseconds for the Probe-tip. 


® 
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Fig. 10-6. 68000 timing relationships 
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10-7. 68000 timing relationships continued. 
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MC68000 PIN ASSIGNMENTS 


D4 

D3 

D2 

D1 

DO 
AS(L) 
UDS(L) 
LDS (L) 
R/W(L) 
DTACK(L) 
BG(L) 
BGACK(L) 
BR(L) 
Vdd 

CLK 

Vss 
HALT (L) 
RESET (L) 
VMA(L) 
E 
VPA(L) 
BERR(L) 
IPL2(L) 
IPL1(L) 
IPLO(L) 
FC2 

FC 1 

FCO 

Al 

A2 

A3 

AY 
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eames Gee ee 
aif 64} — 
=| 631- 
ss 62!- 
-1y 61}- 
15 60}- 
-16 59} - 
-17 581 - 
-18 57i- 
-i9 56i- 
-110 551- 
ata 541 — 
at42 M 531- 
-113 Cc 52!- 
-114 6 511- 
~115 8 50}- 
-116 0 4g} — 
St 0 4g | - 
-118 0 47} — 
~119 L 46 — 
=!20 45} — 
1H yt 
-122 431 - 
~123 42} — 
~124 41} — 
~125 40} — 
-126 39|- 
-127 381 - 
-128 37i- 
-{29 36;- 
-|30 351- 
-131 34} - 
-\32 331- 


D5 
D6 
D7 
D8 
D9 
D10 
D11 
D12 
D13 
Di4 
D15 
Vss 
A23 
A22 
A21 
Vdd 
A20 
A19 
A18 
A17 
A16 
A15 
A114 
A13 
Al2 
Aj1 
A10 
A9 
A8 
A7 
A6 
A5 


68000 E.P. Service 


SECTION 11 


REPLACEABLE 
ELECTRICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 


lf a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will contact you concerning any change in part number. 


Change information, if any, is located at the rear of this 
manual. 


LIST OF ASSEMBLIES 


A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 


CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 


The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 


ABBREVIATIONS 


Abbreviations conform to American National Standard Y1.1. 


COMPONENT NUMBER (column one of the 
Electrical Parts List) 


A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 


and typical expansions are illustrated by the following: 
Example a. component number 


a th eN 
A23R1234 A23 R1234 
\ Circuit number 


Read: Resistor 1234 of Assembly 23 


Assembly number 


Example b. component number 


me 
A23A2R1234 A23 A2 R1234 
Assembly Subassembly Circuit 
number number number 


Read: Resistor 1234 of Subassembly 2 of Assembly 23 


Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 


The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 


Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 


TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 


Indicates part number to be used when ordering replace- 
ment part from Tektronix. 


SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 


Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 


NAME & DESCRIPTION (column five of the 
Electrical Parts List) 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 


MFR. CODE (column six of the Electrical Parts 
. List) 


Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 


MFR. PART NUMBER (column seven of the 
Electrical Parts List) 


Indicates actual manufacturers part number. 
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Mfr. Code 


01121 
01295 


01807 
03508 


04222 
04713 
07263 


18324 
27014 
32440 
34335 
34649 
50434 
50522 


54473 
55680 
59660 
71400 


72982 
73138 
75042 


80009 
90095 
90201 


91637 


CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER 


Manufacturer 


ALLEN-BRADLEY COMPANY 
TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 

PETERSEN RADIO COMPANY, INC. 


GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 


PRODUCTS DEPARTMENT 
AVX CERAMICS, DIVISION OF AVX CORP. 


MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 


FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
SIGNETICS CORP. 

NATIONAL SEMICONDUCTOR CORP. 
ENGINEERED COMPONENTS CO. 

ADVANCED MICRO DEVICES 

INTEL CORP. 

HEWLETT-PACKARD COMPANY 

MONSANTO CO., ELECTRONIC SPECIAL 
PRODUCTS 

MATSUSHITA ELECTRIC, CORP. OF AMERICA 
NICHICON/AMERICA/CORP. 

TUSONIX INC. 

BUSSMAN MFG., DIVISION OF MCGRAW- 
EDISON CO. 

ERIE TECHNOLOGICAL PRODUCTS, INC. 


BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 


TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
TEKTRONIX, INC. 

TECHNITROL INC. 

MALLORY CAPACITOR CO., DIV. OF 

P. R. MALLORY AND CO., INC. 

DALE ELECTRONICS, INC. 


Address 


1201 2ND STREET SOUTH 


P O BOX 5012, 13500 N CENTRAL 


EXPRESSWAY 
2800 WEST BROADWAY 


ELECTRONICS PARK 


P O BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD,PO BOX 20923 


464 ELLIS STREET 

811 E. ARQUES 

2900 SEMICONDUCTOR DR. 
3580 SACRAMENTO DR. 
901 THOMPSON PL. 

3065 BOWERS AVE. 

640 PAGE MILL ROAD 


3400 HILLVIEW AVENUE 
1 PANASONIC WAY 

6435 N PROESEL AVENUE 
2155 N FORBES BLVD 


2536 W. UNIVERSITY ST. 
644 W. 12TH ST. 
2500 HARBOR BLVD. 


401 N. BROAD ST. 
P O BOX 500 
1952 ALLEGHENY AVE. 


_ 3029 E. WASHINGTON STREET 


P. O. BOX 372 
P. 0. BOX 609 


City, State, Zip 
MILWAUKEE, WI 53204 


DALLAS, TX 75222 
COUNCIL BLUFFS, IN 51501 


SYRACUSE, NY 13201 
MYRTLE BEACH, SC 29577 
PHOENIX, AZ 85036 


MOUNTAIN VIEW, CA 94042 
SUNNYVALE, CA 94086 

SANTA CLARA, CA 95051 

SAN LUIS OBISPO, CA 93406 
SUNNYVALE, CA 94086 

SANTA CLARA, CA 95051 
PALO ALTO, CA 94304 


PALO ALTO, CA 94304 
SECAUCUS, NJ 07094 

CHICAGO, IL 60645 

TUCSON, AZ 85705 


ST. LOUIS, MO 63107 
ERIE, PA 16512 
FULLERTON, CA 92634 


PHILADELPHIA, PA 19108 
BEAVERTON, OR 97077 
PHILADELPHIA, PA 19134 


INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601 


Replaceable Electrical Parts—68000 E.P. Service 


| Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
Al10 670 7301-00 CKT BOARD ASSY:EMULATOR I 80009 670-7301-00 
A15 670-7302-00 CKT BOARD ASSY:EMULATOR II 80009 670-7302-00 
A20 670-7304-00 CKT BOARD ASSY:CABLE TERMINATION 80009 670-7304-00 
A30 670-7303-00 CKT BOARD ASSY:BUFFER 80009 670-7303-00 
A35 670-7305-00 CKT BOARD ASSY:68000 MOBILE 80009 670-7305-00 
AGO 670-7300-00 CKT BOARD ASSY:68000 CONTROL 80009 670-7300-00 
A50 670-7235-00 CKT BOARD ASSY:POWER SUPPLY 80009 670-7235-00 
A660 eee eee PROBE ASSY:68000 
Saerie-eeeeS (REPLACEABLE AS 175-4575-00 ONLY) 
AIO eee ann CKT BOARD ASSY:EMULATOR I 
A10C2012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2042 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2062 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C2082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2141 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2162 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2172 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C2182 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C2218 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A10C2219 283-0115-00 CAP. ,FXD,CER DI:47PF,5%,200V 59660 805-519-C0G0470J 
A10C2221 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C3022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202 ,50V 04222 DGO15E104Z 
A10C3032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C3042 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C3052 | 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C3062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202 ,50V 04222 DGO15E104Z 
A10C3082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C3092 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10€3223 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C4012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C4022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E1042Z 
A10C4032 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4042 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E1042 
A10C4052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C4062 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4082 283-0421-00 CAP. ,FXD,CER D1:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4092 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4102 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4112 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C4122 283-0421-00 CAP. ,FXD,CER Pee peer ara 04222 DGO15E104Z 
A10C4142 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4152 283-042 1-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% ,50V 04222 DGO15E104Z 
A10C4162 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C4172 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E1042Z 
A10C4182 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20% , 50V 04222 DGO15E104Z 
A10C4192 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20%,50V 04222 DGO15E104Z 
A10C4202 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E1042 
A10C4222 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202 , 50V 04222 DGO15E104Z 
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Tektronix Serial/Model No. a Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number. 
A10C5032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5042 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A10C5062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A10C5082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGOL5E104Z 
A10C5102 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO1L5E104Z 
A10C5112 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGOL5E104Z 
A10C5122 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5192 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGOL5E104Z 
A10C5202 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C5212 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGOL5E104Z 
A10C5222 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO1L5E104Z 
A10C6022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6042 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO1L5E104Z 
A10C6044 290-0746-00 CAP. ,FXD,ELCTLT:47UF ,+50-10%, 16V 55680 16U-47V-T 
A10C6052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A10C6062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6072 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6102 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO1L5E104Z 
A10C6112 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6122 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6132 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6142 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6159 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6162 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6171 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
Al0C6172 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6192 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6202 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6212 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10C6222 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A10DL4030 119-1407-00 DELAY LINE ,ELEC:100NS,TAPPED,14 PIN 32440 TTLDM100 
A10R1012 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A1OR2014 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A10R2161 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A10R2181 315~-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A10R2212 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A10R2214 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 cCB1025 
A10R2216 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A10R2217 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 cB1025 
A10R6024 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A10RP2111 307-0675-00 RES NTWK,FXD FI:9,1K OHM,2%,1.25W 01121 210A102 
A10RP2121 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M 
A10RP3111 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M 
A10RP6151 307-0675-00 RES NIWK,FXD FI:9,1K OHM,2%,1.25W 01121 210A102 
A10RP6182 307-0675-00 | RES NIWK,FXD FI:9,1K OHM,2%,1.25W 01121 210A102 
A10U1220 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A10U2020 156-1058-01 MICROCIRCUIT ,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240J3P4 
A10U2030 156-1065-01 MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 34335 AM74LS373 
A10U2040 156-1179-01 MICROCIRCUIT , DI: OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A10U2050 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT .01295 SN74S240JP4 
Al0U2060 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
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Component No. 


A10U2080 
A10U2090 
A10U2140 
A10U2160 
A10U2170 
A10U2180 


A10U2190 
A10U2210 
A10U2220 
A10U3010 
A10U3020 
A10U3030 


A10U3040 
A10U3050 
A10U3060 
A10U3080 
A10U3090 
A10U4010 


A10U04020 
A10U4040 
A10U4050 
A10U4060 
A10U4080 
A10U4090 


A10U4100 
A10U4110 
A10U4120 
A10U4140 
A10U4150 
A10U4160 


A10U4170 
A10U4180 
- A10U4190 
A10U4200 
A10U4220 
A10U5010 


A10U5030 
A10U5040 
A10U5050 
A10U5060 
A10U5080 
A10U5090 


A10U5100 
A10U5110 
A10U5120 
A10U5140 
A10U5160 
A10U5170 


A10U5190 
A10U5200 
A10U5210 
A10U5220 
A10U6010 
A10U6020 


A10U6030 
A10U6040 
A10U6050 


Tektronix 
Part No. 


156-0865-02 
156-0956-02 
156-0118-03 
156-0724-02 
156-0388-03 
156-1059-01 


156-1058-01 
156-0323-02 
156-0392-03 
156-0383-02 
156-0418-01 
156-0690-03 


156-0320-03 
156-0690-03 
156-0464-02 
156-0985-01 
156-0966-01 
156-0382-02 


156-0323-02 
156-0707-03 
156-0180-04 
156-0323-02 
156-0459-02 
156-0180-04 


156-0385-02 
156-0703-02 


156-0703-02 © 


156-1065-01 
156-0956-02 


156-0956-02 — 


156-1065-01 
156-1065-01 
156-1065-01 
156-1065-01 
156-0392-03 
156-0386-02 


156-0690-03 
156-0739-02 
156-0459-02 
156-0180-04 
156-0739-02 
156-0383-02 


156-0382-02 
156-0385-02 
156-0479-02 
160-1308-00 
160-1309-00 
160-1310-00 


156-1614-00 
156-1614-00 
156-1614-00 
156-1614-00 
156-1059-01 
156-0331-03 


156-1059-01 


156-0180-04 
156-1058-01 


Serial/Model No. 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


MICROCIRCUIT, DI 
MICROCIRCUIT ,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT ,DI 


MICROCIRCUIT,DL: 
: QUAD 
: DUAL 
:DUAL 5 
:DUAL 5 
:QUAD 2-INP NAND GATE 


MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT , DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCTIRCUIT,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI 
MICROCIRCUIT ,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT, DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT, DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT spr 


MICROCIRCUIT , DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT, DI 
MICROCIRCUIT , DI 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


: QUAD 
: QUAD 
: QUAD 
:QUAD 
: QUAD 
:QUAD 


: QUAD 
:HEX INVERTER 
:QUAD 2-INP ORGATE 
1024 X 8 PROM 
1024 X 8 PROM 
'1024 X 8 PROM 


2 


TRIPLE 


2 
4 


74 
2 
2 
2 
2 


2- 


2?- 


:OCTAL D-TYPE FF W/CLEAR 
:OCTAL BFR W/3STATE OUT 

1 DUAL J-K FF,BURN-IN 
:HEX INV W/OC OUT,BURN-IN 
:DUAL D FLIP-FLOP 

:DUAL J-K EDGETRIGGERED 


:OCTAL ST BFR W/3 STATE OUT 
:HEX INVERTER, BURN-IN 

:QUAD LATCH W/CLEAR 

:QUAD 2-INP NOR GATE 

:8 INPUT NAND GATE,SCRN 

: QUAD 


INP NOR GATE,BURN IN 


3 INP NAND GATE 


INP NOR GATE,BURN IN 


INP NAND GATE 
INPUT NOR GATE,SCRN 
INP NOR GATES 


:HEX INVERTER, BURN-IN 
:QUAD 2 INP EXCL OR GATE 
:QUAD 2 INP NAND GATE 
‘HEX INVERTER, BURN-IN 
:QUAD 2 INPUT & GATE,BURN 
:QUAD 2 INP NAND GATE 


:HEX INVERTER 
:-4-2-3-2 INPUT& OR GATE 
:4-2-3-2 INPUT& OR GATE 
:OCTAL D TYPE TRANS LATCHES 
OCTAL BFR W/3STATE OUT 
:OCTAL BFR W/3STATE OUT 


:OCTAL D TYPE TRANS LATCHES 
:OCTAL D TYPE TRANS LATCHES 
OCTAL D TYPE TRANS LATCHES 
:OCTAL D TYPE TRANS LATCHES 
:QUAD LATCH W/CLEAR 

:TRIPLE 3 INP NAND GATE 


INP NOR GATE,BURN IN 
INP ORGATE ,SCRN 
INPUT & GATE, BURN 
INP NAND GATE 

INP ORGATE ,SCRN 

INP NOR GATE 


INP NAND GATE 


:SRAM,1024 X 4,W/3 STATE 
:SRAM,1024 X 4,W/3 STATE 
:SRAM,1024 X 4,W/3 STATE 
SRAM,1024 X 4,W/3 STATE 
:DUAL J-K EDGETRIGGERED 
:DUAL D TYPE POSITIVE EDGE 


:DUAL J-K EDGETRIGGERED 
:QUAD 2 INP NAND GATE ) 
:OCTAL ST BFR W/3 STATE OUT 01295 


Mfr 
Code 


01295 
01295 
01295 
01295 
07263 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
04713 
80009 
01295 


01295 
07263 
01295 
01295 
01295 
01295 


01295 
07263 
07263 
34335 
01295 
01295 


34335 
34335 
34335 
34335 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
80009 
80009 
80009 


34649 
34649 
34649 
34649 
01295 
80009 


01295 
01295 


Mfr Part Number 


SN74LS273NP3 
SN74LS244NP3 
SN74S112JP3 
SN74LS05 
74LS74A 
SN74LS109A 


SN74S240JP4 
SN74S04 
SN74S175NP3 
SN74LS02 
SN74S30 
SN74S02 


SN74S11NP3 
SN74S02 
SN74LS20 
SN74LS260 
156-0966-01 
SN74LS00 


SN74S04 
74886 
SN74SOONP3 
SN74S04 
SN74S08 
SN74SOONP3 


SN74LS04 
74864 

74864 
AM74LS373 
SN74LS244NP3 
SN74LS244NP3 


AM74LS373 
AM74LS373 
AM74LS373 
AM74LS373 
SN74S175NP3 
SN74LS10NP3 


SN74S02 
SN74S32 
SN74S08 
SN74SOONP3 
SN74S32 
SN74LS02 


SN74LS00 
SN74LS04 
SN74LS32NP3 
160-1308-00 
160-1309-00 
160-1310-00 


D2114AL-3 
D2114AL-3 
D2114AL-3 
D2114AL-3 
SN74LS109A 
156-0331-03 


SN74LS109A 


SN74SOONP3 
SN74S240JP4 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr | 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A10U6060 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A10U6070 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240IP4 
A10U6080 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A10U6090 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A10U6100 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A10U6110 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A10U6120 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A10U6130 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A10U6160 156-0804-02 MICROCIRCUIT ,DI:QUADRUPLE S-RLATCH, SCRN 01295 SN74LS279NP3 
A10U6170 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A10U6190 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
A10U6200 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A10U6210 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A10U6220 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A10Y3228 158-0115-00 XTAL UNIT, QTZ:16MHZ,0.01%,SERIES 01807 7-13P. 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix 


Component No. Part No. Eff Dscont 


Al5 

A15C1071 
A15C1072 
A15C1081 
A15¢C1101 
A15¢c1111 


A15C1121 
A15C1141 
A15C2011 
A15C2031 
A15C2051 
A15C2091 


A15C2102 
A15C2121 
A15C€2141 
A15C2161 
A15¢3011 
A15C3021 


A15C3031 
A15C3041 
A15C3051 
A15C3071 
A15C3081 
A15C3091 


A15C3101 
A15C3121 
A15C3141 
A15C3161 
A15C4011 
A15C4021 


A15C4031 
A15C4041 
A15c4061 
A15C4081 
A15C4101 
A15C4121 


A15C4142 
A15C4161 
A15C5021 
Al15C5022 
A15C5041 
A15C5072 


A15C5092 
A15C5101 
A15C€5112 
A15¢€5121 
Al15C5141 
A15¢C5161 


Al15R1091 
A15R1092 
A1L5R1093 
AI5R1122 
AI5R1131 
A15R2041 


A15R2122 
A15R2123 
A15R2151 


Rix Sa re a os 


283-0421-00 
290-0782-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
290-0846-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


315-0103-00 
315-0103-00 
315-0103-00 
315-0102-00 
315-0102-00 
315-0102-00 


315-0102-00 
315-0102-00 
315-0102-00 


Serial/Model No. Mfr 
Name & Description Code Mfr Part Number 

CKT BOARD ASSY:EMULATOR II 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,ELCTLT:4.7UF ,+75-10% ,35V 55680 35ULA4R7V-T 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E1042Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DL:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP.,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E1042Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,ELCTLT:47UF ,-10+75%,35 WVDC 54473 ECE-A35V47LU 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 ©CB1035 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
RES. ,FXD,CMPSN:1K 0HM,5%,0.25W 01121 CB1025 
RES. ,FXD,CMPSN: 1K 0HM,5%,0.25W 01121 CB1025 
RES. ,FXD,CMPSN:1K 0HM,5%,0.25W 01121 CB1025 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. — Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A15R2152 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R3042 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A15R3151 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R4042 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A15R4091 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R4162 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R5071 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R5091 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R5111 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R5131 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A15R5151 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A15U1070 156-0522-02 MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 07263 748257 
A15U1080 156-0529-02 MICROCIRCUIT,DI:DATA SELECTOR 01295 SN74S257NP3 
A15U1090 156-0529-02 MICROCIRCULT,DI:DATA SELECTOR 01295 SN74S257NP3 
A15U1110 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A15U1120 156-0465-02 MICROCIRCULT,DI:8 INP NAND GATE 01295 SN74LS30NP3 
A15U1130 156-0331-03 MICROCIRCUIT,DI:DUAL D TYPE POSITIVE EDGE 80009 156-0331-03 
A15U1140 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3 
A15U2100 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A15U2010 156-0529-02 MICROCIRCUIT,DI:DATA SELECTOR 01295 SN74S257NP3 
A15U2020 156-0529-02 MICROCIRCUIT,DI:DATA SELECTOR 01295 SN74S257NP3 
A15U2030 156-0522-02 MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 07263 748257 
A15U2040 156-0321-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74S10. 
A15U2050 156-0418-01 MICROCIRCUIT,DI:8 INPUT NAND GATE, SCRN 01295 SN74S30 
A15U2060 156-0982-03 MICROCIRCUIT ,DI:OCTAL-D-EDGE FF ,SCRN 07263 74LS374 
A15U2070 156-0522-02 MICROCIRCULT,DI:QUAD 2-INP MUX W/3 STATE 07263 748257 
A15U2080 156-0522-02 MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 07263 748257 
A15U2090 156-0381-02 MICROCIRCUIT,DI:QUAD 2-INP EXCL OR GATE 01295 SN74LS86 
A15U2110 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
A15U2120 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGETRIGGERED 01295 SN74LS109A 
A15U2130 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390 
A15U2140 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390 
A15U2150 156-0388-03 MICROCIRCULT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
A15U3100 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A15U3010 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U3020 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U3030 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U3040 156-1613-00 MICROCIRCUIT ,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U3050 156-1293-00 MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 93L422SUPRIILB 
A15U3070 156-1293-00 MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 93L422SUPRIILB 
A15U3080 156-1293-00 MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 93L422SUPRIILB 
A15U3090 156-1293-00 MICROCIRCUIT,DI:256 X 4 STATIC RAM 07263 93L422SUPRIILB 
A15U3110 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP ORGATE 01295 SN74LS32NP3 
A15U3120 156-1059-01 MICROCIRCULT,DI:DUAL J-K EDGETRIGGERED 01295 SN74LS109A 
A15U3130 156-0469-02 MICROCIRCULT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A15U3140 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP ORGATE 01295 SN74LS32NP3 
A15U3150 156-0388-03 MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
A15U4100 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A15U4010 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U4020 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U4030 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U4040 156-1613-00 MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 34649 D2147HL-3 
A15U4050 156-0693-02 MICROCIRCUIT, DI : DECODER/ DEMULTI PLEXER 27014 DM74S139 
A15U4060 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260 
A15U4070 156-0471-02 MICROCIRCUIT,DI:DUAL 4/1 LINEDATA SEL 01295 SN74LS253NP3 
A15U4080 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260 
A15U4090 156-0471-02 MICROCIRCUIT,DI:DUAL 4/1 LINEDATA SEL 01295 SN74LS253NP3 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
Ai5U4110 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NANOS-NAND 01295 SN74LS14NP3 
A15U4120 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A15U4130 156-1393-01 MICROCIRCUIT,DI:QUAD 2 INPUT NAND BFR,SCRN 01295 SN74S38N3/J4 
A15U4140 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO8NP3 
A15U4150 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
A15U4160 156-0388-03 MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
A15U5100 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NANOS-NAND 01295 SN74LS14NP3 
A15U5020 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260 
A15U5030 156-0386-02 MICROCIRCUIT,DI: TRIPLE 3 INP NAND GATE 01295 SN74LS10NP3 
A15U5040 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A15U5050 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260 
A15U5060 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A15U5070 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A15U5080 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A15U5090 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A15U5110 156-0403-02 MICROCIRCUIT,DI:HEX INVERTER ,SCRN 01295 SN74S05 
A15U5120 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A15U5130 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGETRIGGERED 01295 SN74LS1O9A 
A15U5140 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A15U5150 156-0844-02 MICROCIRCUIT,DI:SYN 4 BIT CNTR,SCRN 01295 SN74LS161A 
A15U5160 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN74LS27 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A20 

A20C1009 
A20€2039 
A20F2010 
A20F2020 
A20F3010 


A20R1041 
A20R1043 


A20RP2030 


A20U1010 
A20U2040 


A30 

A30C1011 
A30C1041 
A30C4011 
A30C4031 
A30C€5031 


A30C5051 
A30C6011 
A30C6031 
A30C6051 
A30C7011 
A30C07032 


A30C7031 
A30C7041 
A30C8021 
A30C8031 
A30C8041 
A30C09013 


A3009041 
A30C9051 
A30C09052 
A30C9091 


A30CR7031 


A30Q8011 


A30Q9011 
A30R1031 
A30R1032 
A30R1033 
A30R2031 
A30R2032 


A30R2033 
A30R2051 
A30R2052 
A30R4051 
A30R4052 
A30R7011 


A30R7012 
A30R7013 
A30R7021 
A30R7022 
A30R7023 
A30R7031 


A30R7032 


11-10. 


Tektronix 
Part No. 


283-0421-00 
283-0421-00 
159-0021-00 
159-0021-00 
159-0025-00 


315-0680-00 
315-0680-00 
307-0658-00 
156-1179-01 
156-1179-01 


283-042 1-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
290-0782-00 
283-0421-00 
152-0322-00 
151-0427-00 


151-1103-00 
315-0471-00 
315-0331-00 
315-0221-00 
315-0471-00 
315-0471-00 


315-0471-00 
315-0331-00 
315-0221-00 
315-0331-00 
315-0221-00 
308-0620-00 


315-0271-00 
315-0391-00 
315-0680-00 
315-0680-00 
315-0680-00 
315-0472-00 


315-0472-00 


Serial/Model No. 


Name & Description 


CKT BOARD ASSY: 
CAP. ,FXD,CER DI 
CAP.,FXD,CER DI 
FUSE, CARTRIDGE: 
FUSE, CARTRIDGE: 
FUSE , CARTRIDGE: 


RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 


RES NTWK,FXD,F1I:14,220 OHM,14,330 OHM, 2% 


MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 


CKT BOARD ASSY: 


CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI 


CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI 


CAP. ,FXD,ELCTLT: 


CAP. ,FXD,CER DI 
SEMICOND DEVICE 
TRANSISTOR: SILI 


TRANSISTOR: SILI 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN 
RES. , FXD,CMPSN 


RES. ,FXD,CMPSN 
RES. ,FXD,CMPSN: 
RES. ,FXD ,CMPSN 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,WW: 27. 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD ,CMPSN: 
RES. ,FXD,CMPSN: 


RES. ,FXD,CMPSN: 


:470 OHM,54 


CABLE TERMINATION 
:0.1UF ,+80-20%,50V 
:0.1UF ,+80-20% , 50V 

3AG ,2A,250V, FAST-BLOW 
3AG ,2A,250V, FAST-BLOW 
3AG,0.5A,250V,FAST-BLOW 


68 OHM,5%,0.25W 
68 OHM,5Z,0.25W 


:OCTAL BFR,W/3STATE OUT 
:OCTAL BFR,W/3STATE OUT 


BUFFER 
0.1UF ,+80-20%,50V 
0.1UF,+80-20% ,50V 
:0.1UF ,+80-20%, 50V 
0.1UF ,+80-20%,50V 
0.1UF ,+80-20%,50V 


.1UF ,+80-20%, 50V 
. 1UF ,+80-20%, 50V 
. 1UF ,+80-20% ,50V 
. 1UF ,+80-20%, 50V 
. 1UF ,+80-20% , 50V 
 LUF ,+80-20% , 50V 


oooo9cj]o 


0.1UF ,+80-20% ,50V 
0.1UF ,+80-20% , 50V 
:0.1UF ,+80-20% ,50V 
0.1UF ,+80-20%,50V 
0.1UF ,+80-20%, 50V 
0.1UF ,+80-20%, 50V 


0. 1UF ,+80-20%,50V 
:0.1UF ,+80-20%, 50V 

4. 7UF ,+75-10%, 35V 
:0.1UF ,+80-20%, 50V 
:SILICON,15V,HOT CARRIER 
CON ,NPN 


CON , FE,N-CHANNEL 
470 OHM,5%,0.25W 
330 OHM,5%,0.25W 
220 OHM,5%,0.25W 


-470 OHM,5%,0.25W 
-470 OHM,5%,0.25W 


.25W 


0 
’ 
330 OHM,54,0.25W 


:220 OHM,5%,0.25W 


330 OHM,5%,0.25W 
220 OHM,5%,0.25W 
0 OHM,1%,3W 


270 OHM,5%,0.25W 
390 OHM,5%,0.25W 
68 OHM,5%,0.25W 
68 OHM,5%,0.25W 
68 OHM,5%,0.25W 
4.7K OHM,5%,0.25W 


4.7K OHM,5Z2,0.25W 


Mfr 
Code 


04222 
04222 
71400 
71400 
71400 


01121 
01121 
01121 
01295 
01295 


04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
55680 
04222 
50434 
80009 


18324 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
80009 


01121 
01121 
01121 
01121 
01121 
01121 


01121 


Mfr Part Number 


DGO15E104Z 
DGO15E104Z 
AGC 2 

AGC 2 

AGC 1/2 


CB6805 
CB6805 
316E221331 
SN74S241 JP3 
SN74S241 JP3 


DGO15E104Z 
DGO15E1042Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E1042Z 
DGO15E104Z 
35ULA4R7V-T 
DGO15E104Z 
5082-2672 
151-0427-00 


SD210EE 
CB4715 
CB3315 
CB2215 
CB4715 
CB4715 


CB4715 
CB3315 
CB2215 
CB3315 
CB2215 
308-0620-00 


CB2715 
CB3915 
CB6805 
CB6805 
CB6805 
CB4725 


CB4725 


Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A30R7033 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A30R7034 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045 
A30R7041 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A30R7042 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 ©CB2215 
A30R7043 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 ©CB3315 
A30R7044 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 cB2215 
A30R7045 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A30R8011 315-0181-00 RES. ,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815 
A30R8013 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8014 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8015 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8016 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8017 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8018 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 
A30R8019 315-0391-00 RES. ,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915 
A30R9011 315-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925 
A30R9012 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005 
A30R9013 315-0102-00 RES. ,FXD,CMPSN: 1K 0HM,5%,0.25W 01121 CB1025 
A30R9031 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A30R9041 315-0102-00 RES. ,FXD,CMPSN:1K 0HM,5%,0.25W 01121 CB1025 
A30R9042 315-0102-00 RES. ,FXD,CMPSN: 1K 0HM,5%,0.25W 01121 CB1025 
A30U1010 156-1179-01 MICROCIRCULT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U1020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 $N74S241 JP3 
A30U2040 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A30U2050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U4010 156-1111-02 MICROCIRCUIT ,DI:O0CTAL BUS TRANSCEIVERS 80009 156-1111-02 
A30U4020 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A30U4030 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A30U4040 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NANOS-NAND 01295 SN74LS14NP3 
A30U4050 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A30U5010 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U5020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U5030 156-0323-02 MICROCIRCUIT ,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
A30U5040 156-0703-02 MICROCIRCUIT ,DI:4-2-3-2 INPUT& OR GATE 07263 74864 
A30U5050 156-0321-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74S10 
A30U6010 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A30U6020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 $SN74S241 JP3 
A30U6030 156-0966-01 MICROCIRCUIT,DI:DUAL 5 INP NOR GATES 80009 156-0966-01 
A30U6040 156-0703-02 MICROCIRCUIT ,DI:4-2-3-2 INPUT& OR GATE 07263 74864 
A30U6050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U7010 156-1617-00 MICROCIRCUIT,DI:HEX 2-INP NORDRVR,SCRN 01295 SN74AS804J1N 
A30U7020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 $SN74S241 JP3 
A30U7030 156-0418-01 MICROCIRCUIT,DI:8 INPUT NAND GATE,SCRN 01295 $SN74S30 
A30U7040 156-0413-02 MICROCIRCUIT,DI:QUAD 2-INP SCHMITT TRIG 80009 156-0413-02 
A30U7050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U8010 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A30U8020 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 $SN74S02 
A30U8030 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A30U8040 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U8050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3STATE OUT 01295 SN74S241 JP3 
A30U9010 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A30U9020 156-0323-02 MICROCIRCUIT ,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
A30U9030 156-0303-01 MICROCIRCUIT ,DI:QUAD 2 INP NAND GATE 01295 SN74S03NP3 
A30U9040 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A30U9050 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
{ 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A35 

A35C1011 
A35C1019 
A35C1041 
A35C2040 
A35C2041 


A35DL1010 


A35DL1020 
A35DL1040 
A35R1016 
A35R2042 
A35RP1009 


A35RP1019 
A35U1030 
A35U2020 
A35U2040 


11-12, 


Tektronix 
Part No. 


283-0421-00 
283-0421-00 
283-0421-00 
290-0782-00 
283-0421-00 


119-1446-00 
119-1448-00 
119-1407-00 
315-0272-00 
315-0472-00 
307-0445-00 


307-0446-00 
156-0382-02 
156-1445-00 
156-0718-03 


Serial/Model No. 


CKT 


CAP. 
CAP. 


CAP 


Name & 


Description 


BOARD ASSY:68000 MOBILE 


,FXD,CER DI: 
,FXD,CER DI: 


.,FXD,CER DI: 
CAP. 


» FXD,ELCTLT: 


0.1UF,+80-20% ,50V 
0.1UF ,+80-20% ,50V 
0.1UF ,+80-20% ,50V 
4. 7UF ,+75-10%,35V 


CAP. ,FXD,CER DI 


70. 1UF ,+80-202 ,50V 


DELAY LINE ,ELEC:25NS, TAPPED, 8PIN 
DELAY LINE,ELEC:200NS,TAPPED,14 PIN 
DELAY LINE,ELEC:100NS,TAPPED,14 PIN 
RES. ,FXD,CMPSN:2.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


RES NTWK,FXD,FI 


RES ,NTWK,FXD FI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


4.7K OHM,20%,(9) RES 


: 10K OHM,20%,(9) RES 
:QUAD 2-INP NAND GATE 
:16-BIT MICROPROCESSOR 
:TRIPLE 3-INP NOR GATE 


Mfr 


Code Mfr Part Number 


04222 
04222 
04222 
55680 
04222 


90095 
90095 
32440 
01121 
01121 
91637 


91637 
01295 
04713 
01295 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
35ULA4R7V-T 
DGO15E104Z 


TTLDLO25 
TTLDL200 
TTLDM100 
CB2725 

CB4725 
MSP10A01-472M 


MSP10A01-103M 
SN74LS00 
MC680001 
SN74LS27 


Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description — Code Mfr Part Number 
AZO eee Hee CKT BOARD ASSY:68000 CONTROL 
A40C1009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A40C1033 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A4OC1049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A40C1056 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C2009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C2029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A40C2039 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C2049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C2056 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C3009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A40C3029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A40C3039 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A40C3049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C4009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C4029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% , 50V 04222 DGO15E104Z 
A40C4039 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C4049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C5009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C5029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A40C5039 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A40C5049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V (04222 DGO15E104Z 
A40C6009 283-0421-00 CAP. ,FXD,CER. DI:0.1UF,+80-20% , 50V 04222 DGO15SE104Z 
A40C6029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C6039 283-0421-00 CAP. ,FXD,CER DI:0.1UF ,+80-20%,50V 04222 DGO15E104Z 
A40C6049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C7009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C7029 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C7039 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C7049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C8009 290-0782-00 CAP. ,FXD,ELCTLT:4.7UF ,+75-10%, 35V 55680 35ULA4R7V-T 
A40C8049 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A40C9059 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A4OR1001 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A4OR2031 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR2057 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR2058 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR2059 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A40R3031 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A40R5002 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
A40R5003 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
A4OR5004 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
A40R6031 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR6038 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR6047 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A4OR7001 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 cB1025 
A40R7002 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A40R7003 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A40R7004 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A40R7031 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A40R7038 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR8024 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A4OR8025 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
A4OR8027 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
A40U1010 156-0690-03 MICROCIRCUIT ,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A40U1020 156-0180-04 MICROCIRCUIT ,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A40U1040 156-0464-02 MICROCIRCUIT ,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A40U1050 
A40U2000 
A40U2010 
A40U2020 
A40U2030 
A40U2040 


A40U2050 
A40U3000 
A40U3010 
A40U3020 
A40U3030 
A40U3040 


A40U4010 
A40U4020 
A40U4030 
A40U4040 
A40U5010 
A40U5020 


A40U5030 
A40U5040 


A40U6010— 


A40U6020 
A40U6030 
A40U6040 


A40U7010 
A40U7020 
A40U7030 
A40U7040 
A40U8040 
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Tektronix 
Part No. 


156-0392-03 
156-0388-03 
156-0385-02 
156-0321-02 
156-0180-04 
156-0480-02 


156-0118-03 
156-0914-02 
156-0383-02 
156-0718-03 
156-0388-03 
156-0118-03 


156-0718-03 
156-1619-00 
156-0321-02 
156-0323-02 
156-0392-03 
156-0718-03 


156-0321-02 
156-0383-02 
156-0914-02 
156-1041-02 
156-0331-03 
156-0804-02 


156-1179-01 
156-0392-03 
156-0382-02 
156-0479-02 
156-0724-02 


Serial/Model No. 


Name & Description 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


MICROCIRCUIT ,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT ,DI 
MICROCIRCUIT ,DI 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT,DI 
MICROCIRCUIT , DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 
MICROCIRCUIT,DI 


:QUAD LATCH W/CLEAR 
:DUAL D FLIP-FLOP 

:HEX INVERTER | 
:TRIPLE 3 INP NAND GATE 
:QUAD 2 INP NAND GATE 
:QUAD 2 INP & GATE 


:1 DUAL J-K FF,BURN-IN 
:OCT ST BFR W/3 STATE OUT 
:QUAD 2-INP NOR GATE 
:TRIPLE 3-INP NOR GATE 
:DUAL D FLIP-FLOP 
MICROCIRCUIT,DI: 


1 DUAL J-K FF,BURN-IN 


: TRIPLE 3-INP NOR GATE 
:QUAD BUS BUFFER,W/3 STATE 
:TRIPLE 3 INP NAND GATE 
:HEX INVERTER, BURN-IN 
:QUAD LATCH W/CLEAR 

: TRIPLE 3-INP NOR GATE 


:TRIPLE 3 INP NAND GATE 
:QUAD 2-INP NOR GATE 

:OCT ST BFR W/3 STATE OUT 
:4 BIT MAGNITUDE COMPARATOR 
:DUAL D TYPE POSITIVE EDGE 
:QUADRUPLE S-RLATCH,SCRN 


sOCTAL BFR,W/3STATE OUT 
:QUAD LATCH W/CLEAR 

:QUAD 2-INP NAND GATE 
:QUAD 2-INP ORGATE 

:HEX INV W/OC OUT, BURN-IN 


Mfr 


Code Mfr Part Number 


01295 
07263 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
07263 
01295 


01295 
04713 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
80009 
01295 


01295 
01295 
01295 
01295 
01295 


SN74S175NP3 
7T4LS74A 
SN74LS04 
SN74S10 
SN74SO0ONP3 
SN74LSO8NP3 


SN74S112J5P3 
SN74LS240 
SN74LS02 
SN74L827 
T4LS74A 
SN74S112JP3 


SN74LS27 
SN74LS126 
SN74S10 
SN74S04 
SN74S175NP3 
SN74LS27 


SN74S10 
SN74LS02 
SN74LS240 
SN74S85JP4 
156-0331-03 
SN74LS279NP3 


SN74S241 JP3 
SN74S175NP3 
SN74LS00 
SN74LS32NP3 
SN74LS05 


Replaceable Electrical Parts—68000 E.P. Service 


| Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
ASO 2 re eee CKT BOARD ASSY:POWER SUPPLY 
A50C1031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20% ,50V 04222 DGO15E104Z 
A50C1033 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A50C1041 290-0965-00 CAP. ,FXD,ELCTLT: 1200UF ,+100-10% , 20VDC 90201 VPR122NO20J1L1J 
A50C2012 283-0203-00 CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M 
A50C2015 283-0203-00 CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 8131NO75E474M 
A50C2032 283-0005-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,250V 72982 8131N300Z5U0103P 
A50C3032 283-0197-00 CAP. ,FXD,CER DI:470PF,5%,100V 72982 8121NO75COGO471J 
A50C5031 290-0965-00 CAP. ,FXD ,ELCTLT: 1200UF ,+100-10% , 20VDC 90201 VPR122NO20J1L1J 
A50C6011 290-0746-00 CAP. , FXD,ELCTLT:47UF ,+50-10%, 16V 55680 16U-47V-T 
A50C6041 290-0965-00 CAP. ,FXD ,ELCTLT: 1200UF ,+100-10% , 20VDC 90201 VPR122NO20J1L1J 
A5OCR2014 152-0198-00 SEMICOND DEVICE: SILICON, 200V,3A 03508 1N5624 
A50CR2034 152-0638-00 SEMICOND DEVICE: ZENER,0.4W,7V,5% 80009 152-0638-00 
A50CR3021 152-0582-00 SEMICOND DEVICE: SILICON, 20V, 3A 80009 152-0582-00 
A50DS1021 150-1014-00 LAMP , LED: RED, 50MA - 07263 MV5054-1 
A50DS2051 150-1064-00 LT EMITTING DIO: YELLOW,585NM,40 MA MAX 50522 MV5374C 
A50DS3051 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MVv5374C 
A50DS3052 150-1064-00 LT EMITTING DIO: YELLOW,585NM,40 MA MAX 50522 MV5374C 
A50DS4051 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522. MV5374C 
A50DS5051 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MV5374C 
A50DS6051 150-1064-00 . LT EMITTING DI0:YELLOW,585NM,40 MA MAX 50522 MV5374C 
A50L3021 108-0336-00 COIL ,RF: 100UH 80009 108-0336-00 
A50L4033 108-0554-00 COIL ,RF :5UH 80009 108-0554-00 
A50L4041 108-0574-00 COIL, RF: 30UH 80009 108-0574-00 
A50Q2021 151-0302-00 TRANSISTOR: SILICON ,NPN 07263 $038487 
A50Q3011 151-0625-01 TRANSISTOR: D45H11 , SCREENED 80009 151-0625-01 
A50Q4021 151-0625-01 TRANSISTOR :D45H11 , SCREENED 80009 151-0625-01 
A50Q5011 151-0301-00 TRANSISTOR: SILICON, PNP 27014 2N2907A 
A50Q5012 151-0302-00 TRANSISTOR: SILICON, NPN 07263 $038487 
A50Q6021 151-0655-00 MICROCIRCUIT , DI: SILICON, NPN 01295 2N3725 
A50R1011 311-1936-00 RES. ,VAR,NONWIR:CKT BD,50 OHM,20%,0.5W 73138 MODEL 72X 
A50R1012 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A50R1022 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525 
A50R1032 321-0277-00 RES. ,FXD,FILM:7.5K OHM,1%,0.125W 91637 MFF1816G75000F 
A50R1051 311-1236-00 RES. ,VAR,NONWIR:250 OHM,10%,0.50W 73138 72-22-0 
A50R1052 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A50R2011 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505 
A50R2012 321-0135-00 RES. ,FXD,FILM:249 OHM,1%,0.125W 91637 MFF1816G249ROF 
A50R2021 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 
A50R2022 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 
A50R2033 321-0816-03 RES. ,FXD,FILM:5K OHM,0.25%,0.125W 91637 MFF1816D50000C 
A50R2034 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A50R3062 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A50R4011 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A50R4012 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
A50R4013 315-0151-00 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515 
A50R4014 315-0621-00 RES. ,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215 
A50R4015 303-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,1W 01121 GB4705 
A50R4031 321-0034-00 RES. ,FXD,FILM:22.1 OHM,1%,0.125W 91637 MFF1816G22R10F 
A50R4032 315-0683-00 RES. ,FXD,CMPSN:68K OHM,5%,0.25W 01121 CB6835 
A50R4033 321-0123-00 RES. ,FXD,FILM:187 OHM,1%,0.125W 91637 MFF1816G187ROF 
A50R4041 321-0097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF 
A50R4042 308-07 10-00 RES. ,FXD,WW:0.27 OHM,10%,1W 75042 BW20-R2700J 
A50R4061 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A50R4062 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A50R4063 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A50R4064 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A50R5012 
A50R5013 
A50R5014 
ASOTP1011 
A5OTP1061 
A50U2010 


A50U2030 
A50U3040 
A50U3060 
A50VR3022 


A60 
A60U10 
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Tektronix 
Part No. 


315-0202-00 
315-0221-00 
315-0472-00 
214-0579-00 
214-0579-00 
156-0991-00 


156-1266-00 
156-1161-00 
156-0093-02 
152-0195-00 


155-0258-00 


Serial /Model No. 


Name & Description 


RES. ,FXD,CMPSN:2K OHM,5%,0.25W 
RES. ,FXD,CMPSN:220 OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 
TERM,TEST POINT: BRS CD PL 
TERM,TEST POINT: BRS CD PL 
MICROCIRCUIT,LI:VOLTAGE REGULATOR 


MICROCIRCUIT,LI:OVER VOLTAGE SENSING CKT 
MICROCIRCUIT,LI:VOLTAGE REGULATOR 
MICROCIRCUIT,DI:HEX INV BUFFER, BURN-IN 
SEMICOND DEVICE: ZENER,0.4W,5.1V,5% 


PROBE ASSY:68000 
MICROCIRCUIT ,DI:68000 EMULATOR PROBE 


Mfr 


Code Mfr Part Number 


01121 
01121 
01121 
80009 
80009 
04713 


04713 
27014 
27014 
04713 


80009 


CB2025 
CB2215 
CB4725 
214-0579-00 
214-0579-00 
MC78LO5ACP 


§C77113LH 
LM317T 
DM8016 
§Z11755 


155-0258-00 


Standards 


68000 E.P. Service 


Section 12 
DIAGRAMS 


The following American.National Standard Institute 
standards are used in the preparation of Tektronix, Inc. 


diagrams. 
Graphic Symbols 
Logic Symbols 


Abbreviations 
Drafting Practices 


Line Conventions 
And Lettering 


Letter Symbols 


Component Values 


ANSI Y32.2—1975 


ANSI Y32.14—1973 (Positive logic. 
Logic symbols depict the logical 
function performed and may differ 
from the manufacturer’s data.) 


ANSI Y1.1—1972 
ANSI Y 14.15—1966 
ANSI Y 14.2—1973 


ANSI Y10.5—1968 


Electrical components shown on the diagrams are in the 
following units unless noted otherwise: 


Capacitors = Values one or greater are in picofarads (pF). 


Values less than one are in microfarads (uF). 


Resistors = Ohms (2) 


The following special symbols may appear on the diagrams: 


Function Block Title 


Function Block Overlay 


To Common Tie Point 


From Diagram 


Grid Locator — 


Circuit Board Outline 


Common Tie Point 


Part Of Board 
Name & Assembly No. 


A 


FLIP - FLOP. 


ia 


Assembly Numbers and Grid Coordinates 


Each circuit board in the instrument is assigned an assembly 
number (e.g. A20). This number appears on the component 
location illustration, the schematics, and the component 
lookup table. The Replaceable Electrical Parts list also uses 
the number to list components by assembly. The following 
illustration shows an example of a component number in 
the Electrical Parts list. 


COMPONENT NUMBER EXAMPLE 


omponent Number 


i an Ganon 
A23, A2 R1234 


Assembly : | x ees Schematic 


Number Subassembly Circuit 
Number (if used) | Number 
Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 


Both the schematics and the component locator illustration 
have locating grids. A lookup table is assigned to each 
schematic. The lookup table gives the component location 
in both the associated schematic, and on the component 
locator illustration. 


C __ DOD 


IC Type 


Refer to Waveform 
or Test Data 


usiso | 
»-— 


ie. 
“ZITO tft—_— Line Name 
f oo 34 


Modified Component 
aa (Depicted in Grey, or 
With Grey Outline)— 


See Parts List 


Soldered Interconnecting 
Bd. Lead 


Destination Diagram No. 


Strap or Jumper 
(unsoidered) 


Plug To EC Board 


Plug Index 
Signifies Pin No. 1 


P/O AlO PROCESSOR BD. 


eae 4 


PROCESSO 


eS Lea Name & No. 
R << 


@ 


SNVHSVIGC 


Schematic 
Circuit 
Number 


ve 


Subassembly 
Number (if used) 


Component Number 


A23,A2 
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oo oon 18999999990 Binoooooo f inooc090} ee = aed nN 
oo es ee ee es | SA eae enna 
ala qe elolelelololererolon «) Kelerelorereles «) Kelelorelelere ‘dooo000000} i) 
Oc U3a60 U4060 Soo ee - 
oo qo ree COGOOOCOOO LT 
oo oo is jcininininienaiaiad OOOO O09 usa6g 
od SUSUSSUS KIOSOSSSSU 
a ag SSGGSUSG WI SCOCCOCS *K |no90000000) 
Cit = : U20S2 U3S0Sd Wetevateteveretoveton | 
| Ae no |mec900909000 Bino9o0900 | > —-usase 
no Ee aE ne apo paee wntscs fa ee aes me ley 
| = z ala [o fevelorerereveleren «) Kolelerelerere) LALQ2 eit : 
rr 2 > U2040 U3040 POOCOOCO) a 
C i | 
oS) fs go ine99999000 Minooo9909 ee i: ¢ 
: SE Se RR ee eke enema e a hae ee inant sills Seated eter a tie: eee i oe cs Nea alin CIOOOOGOa 
ate ale elelololeletoleloley 0 Keolelerererere SCOSGGGG 2 Ringe eens ; @ 
Oo 0 _ U2038 U3030 USO30 OO090000) & 
o NY | 
| ate no Loe999999000 Bino99000 Blnooco90| pes 
oOo eG ee een nen EE ee ee eee ene reper ee ene [ukoxekenexexene) gis) . 
AF A ofelolorerererereren | [COGTOSU WLOSSOOOS SOCOGOG @ SSBOSSUIC 
OC co U2020 U3820 U4+020 USd20 & E 7 fw 
qo oo 8 U6G20 | 
ekex: 299999990) = Fig 200000 BiN999000 Binoco000 B Geo5oe6 4: 
Wert ‘Vavavavet: SHHOOOOO) TABOOS GAA IB] ~~ na eee em ss ec bei ceili ila, Sank Saale Sora 
| OO00000 haa oc etched 5 20220016 eXexeXoLorexexe)|'« 
: U2010 U3814 | U4+910 US210 —_ Ueo18 
| noo0000000] Rid LoeooooN) ln000000| pooo0000| 8 nooo0000l|k 


Assembly 
Number 


68000 E.P. Service 


SNOILV9O1 om 


a mEe“*RE OR ASAE *~iai™ 


COMPONENT NUMBER EXAMPLE 


Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 


U6d8D U6870 U6060 U605d P70 


74LS248 748248 74LS246 748248 Pi 


AIS(L) 13 7 SA15(H) 6 14 AIS(L} SA7(H) 6 A7(H) * 24 
ae ae Ld Oe Ce fe seas ae aa z 
IC Pin Information ae ao ss E tH E 
pevice | nd | vec || vevice | GNo | eso) ie 2 ra 
fe See eer ee ee ee | I 1 cece eee ee aes AS(H) 17 
74802 7 14 74L$244 10 ane 
74S10 7 14 74LS$245 io 
74S30-LS 7 14 74LS$253 16 & BP TO SA8-IS(L) 
74838 7 14 74LS257 16 © soe) fae eee ee ee ee el 
ete a | sies  oaie fs i Se eee 
74S85 8 16 74LS274 20 <> bells 
74LS109 8 16 74LS279 16 ee AIS (HD 32 
748112 8 16 74LS373 20 US110E sg aes al = 
74LS138 8 16 74LS374 20 ares 74.04 Aig H) 30 
748139 8 16 74L$390 16 See Ai2(H) 23 
74LS161 8 16 82LS181 16 a, ssa Ai1(H) 28 
74LS175 8 16 93L422 22 rT me “ Ai BCH) 27 
74S240-LS 10 20 2114 18 AIH) = 
748241 10 20 2147H 18 caval ear a 
SA16-SA23(H) 
& PRAT A23(L) | Dag 
SA17(H) A22(L) 639 
SA18(H) +5V U6132 +5V AZ (L) 68 
RP3111 748248 RP2121 A2BIL) 67 
SA19(H) : 6.7K 1 iK AIS(L) 66 


SA2B(H) 
7 SDB (H) SA23(H) 8 2 $08 (H) ABIL) 65 


cae OVE LL — ~ 
DG(L) 42 


sar an eo ~— ~ 
a ae! O4(L) 48 


SA2i (H) 
SA22(H) 


— Car eee Lea | 


O3(L) 353 
| 
| D2it} 38 
} O1{L) 37 
DB tL) 36 
| SO08-SD1S (HH) 
: o-0ist ee ieee aaa © 
| > <> 
! U6198 U6039¢0 U61 28 U6112 
} 74LS248 748246 74LS248 748248 
| 9 $07 (H3 8 SO015(H) 8 DiSiL) 51 
i ‘s aw 
i \ N 
f iS \ 
| ieee a \ 
\ Assembly Schematic \ N 
a ed so ; ee sat : i a 
ri , iS 
; pretix—see end of Replaceable Electrical Parts List. 


| BP TO SO(L) 
} > 
| 


| 
| sO TO BPiL) 
I 
| : 
NOTE: Table 12-1, shows Static Sensitive Devices 
i IC pin-out (VCC & GND). See Maintenance Section ; 


68000 €.P. SERVICE - — a EMU 1 <> 


@ i2609-22 


L NWa 


wOpn!] Ent Al HA] w 


TA23(H) 


0 CPU CLK(L) 
, OS (H) 
1A7(H) @ 


ISLV OPREQ(L) 


TAIS(H) 


p $B8-S015(H) 


IN DATA EN(L) 
g LATCH EN(H) 


G LAT OUT EN(L) 


COMPONENT NUMBER EXAMPLE 


Component Number 
_Presmcnonemmascer, 
amaeee oe 


Schematic 
Assembly Circust 


Number Subassembly 
Number (it usea) Number 


Chassis-mounted components have no Assembly Number 
prefix—-see end of Replaceable Electrica! Parts List. 


108-iD1S(H) 


68000 E.P. SERVICE 


3 INT BUS TO SHARED INABLE(L) 


NOTE: Table 12-1, shows 
IC pin-out (VCC & GND). 


Static Sensitive Devices 
See Maintenance Section 


1015(H) 7 
1014(H) 3 
1013(H) 17 
IDI2(H) 14 
1017(H) 8 
1010(H) 4 
109 (H) 18 
1D8 (H) 13 
1D7(H) 18 


U2186 
74LSi83 


U4180 
74LS373 


SA1S(H) 


U417@ 
74LS373 


fo) 


S015 (H) 
$014 (H) 


7 


i/ 


$013(H) 


7 


$012 (H) 


7 


$D1i1(H) 
S0i@{H) 


[7 


SD9(H) 


if 


SD8(H) 


7 


7 


U41 40 


S06 (H) 


$04 (H) 
S03 (H) 


¥, 


DS 


o 


sd2(H) 


Lf 


$01 (HH) 


7 


$0@(H) 


| 


@ 12689-23 


Sp 22 ECTS 


i 
i 
I 


i 
{ 
\ 
i 
i 
\ 
{ 
i 


| 
i 


OQ 
19 Sots $07 CH) 2 1 
IN 


~ ~ 
WN ss 


| 


U4280 
74L$373 


TA23(H) 8 3 SA23 (H) 
TA1S9(H) 18 


16 SAI8(H) 


U4198 
74LS373 


SAB(H) 


U416¢ 


74LS244 
1S S 


Ol w 
= 
] 


-~ 
_ 


Y 


74LS244 


+ 


Vi 


~ 
_ 


an 


1N1S(H) 


1013(H) 


1012 (¢H) 


1071 (H) 
1018(H) 


107 (H) 
i1D6(H) 


103(H) 


iDi(H) 


SA23(H) 
SA22(H) 
SA21 (H) 
SA2B(H) 
SAI3(H) 
SA18(H) 
SA17(H) 
SAI6(H) 
SAIS(H) 
SA14(H)} 
SAi3(H) 
SA16-SA23(H) 
SAI2(H) 


aAI2CH) 
TAi1 CH) 
JAB-TA1S(H) 
SAB-SA1S(H) 
SAI1(H) 
SAIB(H) 
SAQ9(H) 
SAB (H) 
SA7(H) 
SAG (H) 
SAS (H) 
SA4(H) 
SAS(H) 
SA2(H) 
SAi (H) 


SA11(H) 
ADOR LATCH ENABLE (H) 3 


_————— ee ee ee 


P/O 
Pi3 


35 
33 
34 
31 
32 
36 
27 
28 
25 
23 
24 


21 


P/O 
J2 


46 
48 
56 
45 
47 
43 
31 

52 


53 
54 
55 
63 
61 
59 
57 
56 


P/O 
P7 


L NWa 


74LS684 


UG/UP+RUNNI NG (H) 


US@6BA 


U6B40D 


USSD 1P1143-8 


DS (H) ane io \3 74808 
G VW LATCH EN(H) 
[FSD = 
B CLK+25NS(H) 
Os U4060B USOBBA US8400 1P1143-7 
74832 74832 
7 
ae é 3 U4B528 USUSZA fe 1 LAT OUT EN(L) 
aan ee) p 
ned ) D 74888 , 74808 U4@60C ey 
4 6 5 INT DATA TO(L)/FROM(H) 
38 UG/UP+RUNNING (H) >: 


USD4BA TP1143-18 
3 74832 IN DATA EN(L) 


US868D 
74888 


US 126B 
7432 


US030D TP1141-18 
74982 


PROM(L ) 


5 iB 


oT, 
or 


INT BUS TO SHARE O ENABLE (L) 


OR CMD READ(L) FC@-FCi (H) 


U2840 


UG/UP+RUNNING (L) 
UBB40C , 
CPU CLK(H) 3 74800 ; 
U4188C BD; 


FC2(H) 748241 


i7 BFC2(H) 


ream meee ee faeces) ae ea rea 
MODE @(H) 
U4100F 8FCO-BFC2(H) 
P/O 74LSB4 
MODE @{H) MODE @{L) 
MODE @(H) 
41800 i Saree 
74.804 2 erases pFc2(H) 
U4126 
BFCB(H) 
RP2111-5 74864 
U4d200 c 
U MAP (HD Daiaci U4090C +5V aa 
499088 MODE i(H) 
g 74800 U403 
MODE 1(H) /: oe 


> oe snr eae ee ee 


U5188B TP1141~2 
4 74308 
- BP TO SA@-1S5(L) 
tL) 
U411¢ 
74864 
BR(H)/WIL)} 


2658 RAM ACCESS (H) 


RUNNING (H) 


9 oo 


P/0 


4 

B 8E READ(H) 
j NOTE: Table 12-1, shows COMPONENT NUMBER EXAMPLE +5V 
IC pin-out (VCC & GND). Component Number « P/O 
I A23,A2 R1234 RP2111-6 P6 
\ Assemb) ae = [L, Schamate 
, ni ; Niner Subassemb! ds 7 
| Static Sensitive Devices amber Grused MO 
j See Maintenance Section 
‘| Chassis-mounted components have no Assembly Number 
| prefix—see end of Replaceable Electrical Parts List 
( t a a a a a a ——: Qe ee 
Y on ee ee a mania Bebe San waist ans ma ie ney mae Dn oe a rea ree Da Dee pee Ee anc ccpemagen ae 2 nen an an a von Swe oe ons ees —P LO O- A | 0 6 8 Z Z B = M U L A - 0 R_ B O A R Dp SS ES Oe a ao a SS SES SA LA SI ISPS a APS SL ET CR PCR SEF ER RT ERR ORES A Da Oe TY ES RE REE ' 
68000 E.P. SERVICE ; Phe = EMU 1 3 


@ 2689-24 


L NIW3 


oye U2020C 
J2 748248 
82 LDS (L) 6 14 
{> 
U2020B 
748248 
4 16 
U2040H 
748241 
84 UDS(L) 13 7 


ADDR LATCH EN(H) 


US@6BC 


8 


U2040C 74880 


748241 


66 B CLK+25(H) 


U4080A 
74888 


IC pin-out (VCC & GND). 


Static Sensitive Devices 


NOTE: Table 12-1, shows 


nag See Maintenance Section 
P12 
44 SVC-M(H)/IO(L) 
3 OPENABLE (H) 
.68 BRI(L)/W(H) 
: CPU CLK(H) 
68 BR(H)/W(L) 
33 WR PROT (H) 
BRINTA(L) 
WR PROT (H) 
MODE 1(H) 
> US1@@D U4020 
iss 74LS00 74804 
"1 W 12 
SMAP (H) 13 ieee 0 
P/O RUNNING (L) 
PB 
36 BERR (L) 
40 BERR(L) 
P/0 
P12 
| BG{L) 
4a ACTIVE 0.C. 
13 BGACK (L) 
1 MODE 2 (H) 
fs) FFC21H) 
7 FFC1(H) 
8 FFC@(H) 


@ 


12689-25 


BLDS (L)} 
BLDS (H) © 
P/0 
USQ5BA PS 
74882 BYTE (H)}/WORD(L ) 46 
2 
i> 1 1AQ(H) 
BUDS (H) See 
U511@C > Rie 
S INES IBYTE (H)/WORD(L ) 37 
U2032 
74LS373 P/O 
PI 
US050C WD ACCESS (L) 
| ae sli 
74Sa0 
DS(H) : 
2192 
U4Q50A R2188 7a4s24a 
74S00 RP6151-3 Gute NOR 
1K 13 
U4210C 4 UBB2BA Q| 
74LS00 5S 74874 SLV OPREQ(L) 75 
Q 
U504@B a 
= OPREQ(L) 54 
U6842D 5 = 74882 
74520 R OPREQ(L) 
e 
M{L)/1O(H) i | 52 
M(LJ/IO(H) 
me WRP (L) : | 53 
WRP(L) 
R(H)/WCL) ( | ss 
R(HI/W(L) 
SLV CLK(H) 8 | 93 
USd9@B ! 
74S260 
6 
CPU CLK(L) | 
- 
TP1141-4 P12 
ISLV OPREQ(L) 35 
US@4@C o> [ 
74832 
COMPONENT NUMBER EXAMPLE s 8 U6020B CPU CLK(L) 20 
Component Number i 
t N UMAP ENABLE (H) Q! 21 
A23 A2 R1234 USQ3BA US1@8C 
Assembly Sele 74862 74LS00 
Number Subassembly Nuinber 
Number (if used) ISLV OPREQ(L) 
Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 
P/O 
P6 
U4020B U4a98D TOP SLV OPREQ(L) 3 
74804 74800 
i 1 TOP DATA STROBE (L) 13 
4>0 
BCLK+25 (H) 7 
€ J2 
BERR(L) 35 
DISABLE WR(H) 95 
BG(L} 71 
ACTIVE O.C. 93 
BGACK (L) 73 > 
MODE2 (H) 31 
FFC2(H) 62 
FFC1(H) 62 
FFCO(H) 58 
P/O A1@ 68B00 EMULATOR BOARD 1 
EMU 1 


L NIN 


Table 12-2 
0.1uF Decoupling Capacitors 


L NWS 


P/O 
J2 
41 
P/O 
P12 & MODE B(L) | 
216118) 14, 18; 26) 29, 36) 39; 46,49 +12V ~ | 64 
CPU CLK(H) 
< > < > le, awl 81 
P/O 13228 
R6iS1-18 
16 MHZ 82 
PIS i 2; 6; 18,14, 18, 22, * aioe 
B 26,29, 36,39, 46,49 i +5V 21 
ane 
C2218 R2212 ba, | 43 
P/O UF 828 
P7 glee gah eran U218@A U2060CG “lev 39 
’ ? ’ ’ ’ TP11493-5 , 
26,31,36,45, 58 U221BA U2219C 5 74L809 748248 ae 40 
U221@E aaa is §'9 7 MODE @ CLK 42 
74864 74864 74884 zPRq So 
a i 11 19 4 
i CG > " 
Pest > 3 
fH 8, 18,12,14,24, 4, K op fh P7O 
w 29,34,39,44, 58 R2214 s 1 ps2 
1K \ 
8MHZ B | 42 
‘ \/ 
F F RP2111-6 L4- 
uleee Cone U30500 ‘ei U2140A : a 
748684 74886 ‘rege oe TP1143-4 io 
BFCO(H) 5 6 12 a i | 4 1:2 
3) |>0 13 | : i 13 3 i PR 5 MODE @ BRK ENABLE & [28 | 27 
RP2111-2 Pa 68 
BFC1(H) US@30C U2140B r 6 
® 748112 Kk  Q eae ibe 
18 CLR 
RUNNING (L) 
S GND aes 18d 
INT MACH ENA 76 
F K Q 
i me 
| O 
14 
P/o ff RUNNING (H) P/0 
jz <> a Pi2 
| U284¢ 
86 AS(L) 8 S a en BAS(L) ig 
HI in 
| U48400 sci ODD 
! U58390C 
. TP1141~3 
: mere 7 4 U6030 74L $62 
P/O | ep Ne i US11A eset 16 S SLV PAUSE (H) 
Pi | U511@F 74LS04 ie: ® 
j 74LS84 
77 | 8 13 12 
|>0 U206@B P/O 
RiGi2 —- 748248 = 
KK 2 18 RUN(L) 58 
+5V | >o 
) 
P/O \ ! 
Pi CMD=@ iH) U206GH 
—— <> 748248 
13114 “tev 8 12 FETCH(L) p ' B2 
14 412 . 
—— BAS (H) f 
ay Y | 
g ! 
——_< 
16 f 
NOTE: Table 12-1, shows COMPONENT NUMBER EXAMPLE 
iS : IC pin-out (VCC & GND). Component Number } 
Era aph.ag R1234 
——_~< Static Sensitive Devices Assembly se | 
37-166 See Maintenance Section Number Subassembly Number 


Number (if used) 


I 


Chassis-mounted components have no Assembly Number [ 
Prefix—see end of Replaceable Electrical Parts List- 


cS] 
n 


@ 12669-26 EMU | <> 


J 


68000 E.P. SERVICE 


42 
43 
JVi9i 
P/O U4616B ) 6 P70 
ae 74LS88 = 
72 DTACK ENABLE (H) 4 6 ze MAIN BO. OTACK(L) 69 
s|_) 
97 BRK CONOITION(H) MI PLO(L) 23 
31 
RP2111-4 U2178A 
33 
ee MODE @ BRK ENABLE (H) U4G90A U41 BGA 
Pi2 S 74. S84 
BRINT (H) 
17 BRK CONDI TION(H) 
5 D/R ENABLE (L) 
U2160A 
74LS85 
; ; HALT (L) 77 
NOTE: Table 12-1, shows COMPONENT NUMBER EXAMPLE >< 
IC pin-out (VCC & GND). Component Number 73 
TN, 
a U2162B 
Static Sensitive Devices Nees: Subassembly 74LS65 
See Maintenance Section Number (if used) RESET (L ) P/O 
aria, beclereunt igh no aga Number | ene 
prefix—see end of Replaceable Electrical Parts List. 
U589¢6B UBG30A 
RESET (L) 16 
P/O 74.862 74L.S189 
52 RESET SEQ ENABLE (H) 
< > 1 
74 ACTIVE (H) HALT (L) 15 
UNSTACK ING (L) ae et 
. Y aoe —_ een 
Pi2 74804 
el Boo De ee! SetIVENt <> > 
USZSGBA U2215B 
; RESET RUN(L) 74LS82 74LS27 
1 OPREQ(H) ° 
<> : L4G6GE 
P/0 
TP1143- 74804 
Pi3 SET RUN(L) ord S 18 RUNNING (L) & 
O 
Sg HALTED (H) @ So 
(/ 
U2215 A U2160F vageeo <> a 
47 CLK FAIL(H) 74.S27 74LS85 R2161 P12 
020608 ane SE 12 se VR ges = RUNNING (H) 34 
748248 Us ee KA 13 
7 3 3 4 RUNNING (H) 
[>° [>0 V <> > P/0 
F.P. HOLD(L) U3048B J2 
| 
: 74811 RUNNING (4) 36 
RP61 82-18 R2014 Q 6 78 
4 
+SV 1K iK 2 O 
es > wD, 
TP1143-3 
U589@D U2166D RP2111-3 
74LSB82 74LS@5 
» BRINTASE ue 13 g 8 MAIN BO. VPA 37 
Ae) [>° 
i 
P/0 
a > BAS(L) PG 
Pi2 MAIN BO. VPA(L) 45 
47 PHALT (H) PHALT (H) 37 
PHALT (H) 33 
ee | SMAP (H) 
44 | & PHALT (H) <> P/O 
38 SMAP (H) SMAP (H)} 


| a nen ee Ne ee ee 


68000 E.P. SERVICE — = 


@ 12609-27 


L NIWA 


GOBR IL )/W(H) 


© 1A\-1A\6(H) Og 
: U5160 U5140 
82LS181 82LS18} 


iAH) 3 108 (H) 1Ai (HD) 8 


=) sDB(H) 


id 109 (H) 18 101 (H) 


pais ER rs, 
745246 
; ‘ es ae 
| >o 
P/O 
ine | aC Pia 
TAIB(HD 22 p18 
P/O U2040 
a 748248 
78 BESR/WIL) 2 18 
> PROM(L) 
G/UP+R (H > 
UG/UP+RUNNI NG (H) i Seas | 108~1D1S(¢H) P/O 
JTA11 JAI2(H) o> P6 
® 2  U3@9BA U4@60F US176 6BBR(HI/W(L) 35,38 
7 748260 74864 Simm oe Pe 82LS181 
° 5 13 12 1A\(H) 8 19 
ee) < A 
_ a pie 68BR(H}/W(L) 
: nC a 
+5V +5V +5V | 
La 6160 ee 
Passi RP61S1-6 < RPG61S1~4 rpsisi-s U617@ 74L$279 | J2 
Li : | 
inet | i ce rss 4 re sa 
kf im wee 
NOTE: Table 12-1, shows COMPONENT NUMBER EXAMPLE 
IC pin-out (VCC & GND). Component Number 
a , 
wok Lo V Static Sensitive Devi Assembly ia 
‘atic sensitive vices ircuit 
See Maintenance Section ae Fisica ae fente: 
Chassts-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List 
US1 180 U617@F U222GE U2226F U222@B U2226C 
eon g 74.175 74.8175 74.175 74.8175 9  74LS17S US120A 
12 : 74LS32 
03 Q b2 a2 D4 a4 ve 3 SET RUN(L) 
R CLR CLR -: o; 
.) @ ‘) .) ) 
ACTIVE (H) U2215C 
> 74827 TP1\141-7 
x 0 nea ee EE TE cece: os ee es 
2028 cos 
TP1141-8 U J2 
2 are 18 STATUS REG PULL(H) 87 
) 
5 RESET SEQ ENABLE(H) 
BAS(L) 
& 7 U4226 RESET RUNIL) 
BFC®-BFC2(H) 74L$175 ©» 
., USZ8BSC U41@8E 
SA1-SA3(H) 
> BFC2 (H) 74832 U3958B 74LS@4 
MODE @(H) \ Bren) S| D/R ENABLE (H) ro 
> BFCB(H) 4 ie 
arin . O/R ENABLE (L) 3) P6 
Ksxe OOO a 
é BFC (H) 48 
S(H) 
&> en ie BFC2(H) 49 
BRINTA(H) : 
8 U4050C > | 
Je 74880 U4G6GA 


74564 
| 


4 
POD BRK INTA(L) 5 ) BRINTA(L) | 


‘ 


Se 


68000 E.P. SERVICE eer ates a ee EMU 1 


@ 2609-28 


L NWA 


o” 6 $0°Oo oe” 


2658 LCS(H) 


© 


SHARED R(H)/WIL) 


26508 HCS(L) 


| 
| NOTE: Table 12-1, shows 
H = IC pin-out (VCC & GND). 


See Maintenance Section 


© 


| 
Static Sensitive Devices 


SAS (H) 8 


BR(L)/W(H) 
BRINT(H) US@1GA 
13 74.516 
12 
1 
D/R ENABLE (L) 3 | US@10C U461 60 U4688B 
11, 74L818 74.S00 
UNSTACKING (L} Bi 8 13 - =  74sa8 
eo 
6 
1A\1(H) are 
U3B6BC : : 
CMD @(L) 
= 74LS26 U6B4GA 
1 
O/R ENABLE (H) 2 SB. S 74880 U4 1BA U4880C 
g Seti 74LS00 eae 
UG+UP+RUNNING (L } 
BLOS(H) | 
ast ia fess 
ey Us190 Peed ste 


US210 
2114 AL-3 


US220 
2114 AL~3 


US5266 
2114 AL-3 


US190 
2114 AL-3 


D/R AS(H) 15 


D/R AB(H) 16 


O/R ASH) 15 


8 
() 
ts 
Ag 
AB D/R AB(H) 16 


D/R ABH) 16 


A7 
AG 
AS 


A4 


it D/R 07TH) 


12 D/R DG(H) 
14 D/R D4(H) 


4) O/R O11 0H) 


12 O/R DIB(H) 
13° D/R OS(H) 
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SECTION 13 


REPLACEABLE 
MECHANICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 


Change information, if any, is located at the rear of this 
manual. 


SPECIAL NOTES AND SYMBOLS 
X000 Part first added at this serial number 


0OX Part removed after this serial number 


FIGURE AND INDEX NUMBERS 


Items in this section are referenced by figure and index 
numbers to the illustrations. 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 


712345 Name & Description 


Assembly and/or Component 
Attaching parts for Assembly and/or Component 


* 


Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 


* 


Parts of Detail Part 
Attaching parts for Parts of Detail Part 


Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - -* - - - indicates the end of 
attaching parts. 


Attaching parts must be purchased separately, unless otherwise 
specified. 


ITEM NAME 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 


can be utilized where possible. 


ABBREVIATIONS 


7 INCH ELCTRN ELECTRON 
# NUMBER SIZE ELEC ELECTRICAL 
ACTR ACTUATOR ELCTLT ELECTROLYTIC 
ADPTR ADAPTER ELEM ELEMENT 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST 
AL ALUMINUM EQPT EQUIPMENT 
ASSEM ASSEMBLED EXT EXTERNAL 
ASSY ASSEMBLY FIL FILLISTER HEAD 
ATTEN ATTENUATOR FLEX FLEXIBLE 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD 
BD BOARD FLTR FILTER 
BRKT BRACKET FR FRAME or FRONT 
BRS BRASS FSTNR FASTENER 
BRZ BRONZE FT FOOT 
BSHG BUSHING FXD FIXED 
CAB CABINET GSKT GASKET 
CAP CAPACITOR HDL HANDLE 
CER CERAMIC HEX HEXAGON 
CHAS CHASSIS HEX HD HEXAGONAL HEAD 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET 
COMP COMPOSITION HLCPS HELICAL COMPRESSION 
CONN CONNECTOR HLEXT HELICAL EXTENSION 
COV COVER HV HIGH VOLTAGE 
CPLG COUPLING Ic INTEGRATED CIRCUIT 
CRT CATHODE RAY TUBE ID INSIDE DIAMETER 
DEG DEGREE IDENT IDENTIFICATION 
DWR DRAWER IMPLR IMPELLER 

D 


IN INCH SE SINGLE END 
INCAND INCANDESCENT SECT SECTION 
INSUL INSULATOR SEMICOND SEMICONDUCTOR 
INTL INTERNAL SHLD SHIELD 
LPHLDR LAMPHOLDER SHLDR SHOULDERED 
MACH MACHINE SKT SOCKET 

MECH MECHANICAL SL SLIDE 

MTG MOUNTING SLFLKG SELF-LOCKING 
NIP NIPPLE SLVG SLEEVING 

NON WIRE NOT WIRE WOUND SPR SPRING 

OBD _ ORDER BY DESCRIPTION SQ SQUARE 

OD OUTSIDE DIAMETER SST STAINLESS STEEL 
OVH OVAL HEAD STL STEEL 

PH BRZ PHOSPHOR BRONZE SW SWITCH 

PL PLAIN or PLATE T TUBE 

PLSTC PLASTIC TERM TERMINAL 

PN PART NUMBER THD THREAD 

PNH PAN HEAD THK THICK 

PWR POWER TNSN TENSION 

RCPT RECEPTACLE TPG TAPPING 

RES RESISTOR TRH TRUSS HEAD 
RGD RIGID V VOLTAGE 

RLF RELIEF VAR VARIABLE 
RTNR RETAINER W/ WITH 

SCH SOCKET HEAD WSHR WASHER 
SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
SCR SCREW XSTR TRANSISTOR 
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Replaceable Mechanical Parts—68000 E.P. Service 


CROSS INDEX—MER. CODE NUMBER TO MANUFACTURER 


Mfr. Code Manufacturer Address City, State, Zip 


000EO ZEPHER ELECTRONIC SALES CORP. 647 INDUSTRY DRIVE | SEATTLE, WA 98188 
00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105 
06776 ROBINSON NUGENT INC. 800 E. 8TH ST., BOX 470 NEW ALBANY, IN 47150 
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852 
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND, OH 44125 
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070 
31514 STANFORD APPLIED ENGINEERING, INC. 

ADVANCED PACKAGING DIV. 3080 AIRWAY DRIVE COSTA MESA, CA 92626 
49671 RCA CORPORATION 30 ROCKEFELLER PLAZA | NEW YORK, NY 10020 
74921 ITEN FIBRE CO., : 4001 BENEFIT AVE., P O BOX 9 ASHTABULA, OH 44004 
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016 
78189 ILLINOIS TOOL WORKS, INC. 

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120 
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077 
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153 
85471 BOYD, A. B., CO. 2527 GRANT AVENUE SAN LEANDRO, CA 94579 
86928 SEASTROM MFG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 91201 
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46 
~47 


Tektronix 
Part No. 


334-4291-00 
378-0602-01 
380-0687-01 
129-0935-00 
210-1345-00 
175-2876-00 


211-0601-00 
210-0823-00 


131-0993-00 
131-0608-00 


211-0008-00 
210-0586-00 
210-1178-00 


342-0322-00 


211-0008-00 
210-0586-00 
210-1178-00 


342-0322-00 


119-0830-03 


211-0019-00 
210-0004-00 
211-0018-00 
129-0517-00 
210-0801-00 


252-0571-00 
348-0171-00 
386-4740-01 


211-0504-00 
210-0005-00 


361-1149-00 
337-2953-00 


210-0586-00 


361-0762-00 


131-0993-00 
131-0608-00 
131-2221-00 
175-2051-00 
343-1007-00 


211-0522-00 


175-4575-00 


334-3281-00 | 


334-3280-00 


Serial/Model No. 


Eff Dscont Qty 


me PP Pe ne 


No 


Replaceable Mechanical Parts—68000 E.P. Service 


12345 Name & Description 


8550 OPTION 3U/8300P26 


MARKER, IDENT:68000 PROTOTYPE CONTROL 
LENS , LIGHT: AMBER 
HSG HALF, PROBE: TOP, DRIVER/ RECEIVER, PLASTIC 
SPACER, POST:2.01 L,W/6-32INT THD ONE END 
WASHER, FLAT:0.162 ID X 0.048 THK,STL 
CA ASSY,SP,ELEC:6,26 AWG,6.0 L 
CKT BOARD ASSY:POWER SUPPLY(SEE A50 REPL) 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.312,DOUBLE SEMS 
WASHER, FLAT:0.14 ID X 0.031 THK,RED FBR 
Sn eds Cee. RY Mes. as. 
. CKT BOARD ASSY INCLUDES: 
. BUS,CONDUCTOR:2 WIRE BLACK 
. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
. MICROCIRCUIT,DI: (SEE A50U3042 REPL) 
(ATTACHING PARTS) 
. SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 
. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
. WSHR,SHOULDERED: FOR MTG TO-220 TRANSISTOR 
ss ces ieee RO eee, was, Ss 
. INSULATOR, FILM: TRANSISTOR 
. TRANSISTOR: (SEE A50Q3010 & Q4020 REPL) 
(ATTACHING PARTS) 
. SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 
. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
. WSHR,SHOULDERED: FOR MTG TO-220 TRANSISTOR 
es. ee ey IE ee ek 
. INSULATOR, FILM: TRANSISTOR 
. TEST POINT: (SEE A5OTP1010 & TP1060 REPL) 
FAN, TUBEAXIAL: 12VDC, 2.4W 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 1.0 INCH,PNH STL 
WASHER, LOCK: #4 INTL,0.O015THK,STL CD PL 
SCREW,MACHINE:4-40 X 0.875 PNH,STL 
POST, ELEC-MECH:0.25 L X 0.25 HEX,AL 
WASHER, FLAT:0.14 ID X 0.025 THK,BRS NI PL 
Pe is, eee 
NEOPRENE EXTR:CHAN,0.234 X 0.156 
GROMMET , PLASTIC: U-SHAPED 
PLATE, FAN MTG:W/BRACKET , ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.25 INCH,PNH STL 
WASHER, LOCK: #6 EXT,0.02 THK,STL 
ee ae es SI ee ee 
SPACER, HOUSING: 
SHIELD, ELEC:CKT BOARD 
(ATTACHING PARTS) 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
a a, eee 
SPACER, SLEEVE:0.128 ID X 0.15" L,BRASS 
CKT BOARD ASSY:CONTROL(SEE A4O REPL) 
. BUS,CONDUCTOR:2 WIRE BLACK 
. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
. CONN, RCPT,ELEC:CKT BD,50 CONT,MALE 
CA ASSY,SP,ELEC:50,28 AWG,3.0L 
CLAMP ,CABLE:4.9 L,ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE:6-32 X 0.625 FLH,100 DEG ST 
ee ee, eee 
CA ASSY,SP,ELEC:64 PIN,19.5 L 
(REFER TO MAINTENANCE SECTION) 
. CA ASSY,SP,ELEC:48 PIN,19.5 L 
. (REFER TO MAINTENANCE SECTION) 
. MARKER, IDENT:MARKED DRIVER/RECEIVER 
. MARKER, IDENT:MARKED DRIVER/RECEIVER 


Mfr 
Code 


80009 
80009 
80009 
80009 
86928 
80009 


83385 
74921 


00779 
22526 


83385 
83385 
49671 


80009 
83385 
83385 
49671 
80009 
80009 
83385 
78189 
83385 
80009 
12327 
85471 
80009 
80009 


83385 
78189 


80009 
80009 


83385 
80009 
00779 
22526 
00779 
80009 
80009 
83385 
80009 
80009 


80009 
80009 


Mfr Part Number 


334-4291-00 
378-0602-01 
380-0687-01 
129-0935-00 


5702-64-48-C2 


175-2876-00 


OBD 
OBD 


530153-2 
47357 


OBD 
OBD 
DF 137A 


342-0322-00 
OBD 

OBD 

DF 137A 
342-0322-00 
119-0830-03 
OBD 

OBD 

OBD 
129-0517-00 
OBD 
DIE#1353 
348-0171-00 
386-4740-01 


OBD 
1106-00 


361-1149-00 
337-2953-00 


OBD 
361-0762-00 
530153-2 
47357 
2-86479-9 
175-2051-00 
343-1007-00 
OBD 
175-4575-00 
175-4576-00 


334-3281-00 
334-3280-00 
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Replaceable Mechanical Parts—68000 E.P. Service 


Fig. & 


Index 
No. 


1-48 


Tektronix 
Part No. 


386-4689-00 


oe oe oe oe cw come wars case man 


343-1026-00 
211-0522-00 


175-4066-00 
334-4329-00 
334-4330-00 
334-4331-00 
334-4332-00 
334-4333-00 
334-4334-00 
105-0792-00 
214-1337-00 
131-0608-00 
344-0326-00 
129-0918-00 
131-0993-00 
131-0608-00 
129-0320-00 
129-0209-00 


211-0602-00 
131-2719-00 


105-0792-00 
214-1337-00 
136-0716-00 
131-0993-00 
131-0608-00 
129-0936-00 
210-1345-00 
348-0596-00 
380-0688-00 


211-0529-00 


105-0792-00 
214-1337-00 
131-0608-00 


129-0209-00 


211-0602-00 


129-0320-00 
211-0116-00 
131-2719-00 
136-0751-00 


Serial/Model No. 


Qty 


fe | ee 


—_ 


NNN ADK ARDONDND BH BBR ee wD bo 


ke Fe KO 


nN 
NO OBR Nh Re & EP EAA NW HF eb |! i) 


bho 


Wk BO ho 


12345 


Name & Description 


. PLATE,PIN PROT:64 PIN,NYLON 

. CREFER TO MAINTENANCE SECTION) 

. BODY HALF, PROBE:64 PIN, BOTTOM, NYLON 

. (REFER TO MAINTENANCE SECTION) 
(ATTACHING PARTS) 

. SCREW,MACHINE: 2-56 X 0.375,FLH,100 DEG 


mes) Se): Saas” RS pee Zoo 


. MICROCIRCUIT,DI:(SEE A60U10 REPL) 
(REFER TO MAINTENANCE SECTION) 

CLAMP , CABLE:5.33 L,ALUMINUM 

(ATTACHING PARTS) 

SCREW ,MACHINE: 6-32 X 0.625 FLH,100 DEG ST 


a ee a I ae ae ee 


CA ASSY,SP,ELEC:108,33AWG,72.0 L,RIB 


MARKER, IDENT: 
:MRK 
>MRK 
: MRK 
MARKER, IDENT: 
:MRK 


MARKER, IDENT 
MARKER, IDENT 
MARKER, IDENT 


MARKER, IDENT 


MRK 


MRK 


J100 
J110 
J200 
J210 
J300 
J310 


CKT BOARD ASSY:CABLE TERMINATION(SEE A20 REPL) 

. EJECTOR,CKT BD: PLASTIC 

. . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 

. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 

. CLIP ,ELECTRICAL: FUSE, BRASS 

SPACER, POST:0.812 L,W/6-32 THD INT ONE END 

CKT BOARD ASSY:BUFFER(SEE A30 REPL) 

. BUS,CONDUCTOR: 2 WIRE BLACK 

. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 

. POST,ELEC-MECH:0.187 OD X 0.15 INCH LONG 

. SPACER, POST:0.375 L,W/32 THD THRU 

(ATTACHING PARTS) 

. SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 
CONN , RCPT , ELEC: EDGECARD,RTANG,2 X 50 

CKT BOARD ASSY: MOBILE(SEE A35 REPL) 

(ATTACHING PARTS) 

SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 


-~- - ® -- = 


~ CRT BOARD ASSY INCLUDES: 
. EJECTOR,CKT BD:PLASTIC 
. PIN,SPRING:0.10 OD X 0.25 INCH L,STL 
. SKT,PL-IN ELEK:MICROCKT,64 CONT 
. BUS,CONDUCTOR:2 WIRE BLACK 

TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
SPACER, POST:1.0 L,W/6-32 EXT THD EA END 
WASHER, FLAT:0.162 ID X 0.048 THK,STL 
PAD,CAB.FOOT:0.69 X 0.255 X 0.06, PU 
HSG HALF, PROBE: BOTTOM, DRVR/RECELVER,PLSTC IC 
(ATTACHING PARTS) 
SCREW,MACHINE:6-32 X 1.25 INCHES, PNH STL 


eee, ee ee ae 


8550 OPTION2P/8300E26 


CKT BOARD ASSY:EMULATOR I(SEE A10 REPL) 

. EJECTOR,CKT BD: PLASTIC 

. . PIN, SPRING:0.10 OD X 0.25 INCH L,STL 

. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
. SPACER,POST:0.375 L,W/32 THD THRU 
(ATTACHING PARTS) 


. SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 


ms: fet asy EN No ae 


- POST,ELEC-MECH:0.187 OD X 0.15 INCH LONG 
- SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 
. CONN, RCPT, ELEC: EDGECARD,RTANG,2 X 50 

. SKT,PL-IN ELEK:MICROCKT,24 PIN 


Mfr 
Code 


80009 


80009 


83385 


80009 
83385 


80009 
80009 
80009 
80009 
80009 
80009 
80009 


80009 
80009 
22526 
75915 
80009 


00779 
22526 
80009 
80009 


80009 
31514 


83385 


80009 
80009 
06776 
00779 
22526 
80009 
86928 
80009 
80009 


83385 


80009 
80009 
22526 
80009 


80009 
80009 


83385 
31514 


09922 


Mfr Part Number 


386-4689-00 


204-0913-00 


OBD 


343-1026-00 


OBD 


175-4066-00 
334-4329-00 
334-4330-00 
334-4331-00 
334-4332-00 
334-4333-00 
334-4334-00 


105-0792-00 
214-1337-00 
47357 
102071 
129-0918-00 


530153-2 
47357 
129-0120-00 
129-0209-00 


211-0602-00 


~MPH7000-100R33 


OBD 


105-0792-00 
214-1337-00 


ICN649-S5-G30 


530153-2 
47357 
129-0936-00 


5702-64-48-C2 


348-0596-00 
380-0688-00 


OBD 


105-0792-00 
214-1337-00 
47357 

129-0209-00 


211-0602-00 


129-0120-00 
OBD 
MPH7000-100R33 
DILB24P108 


Replaceable Mechanical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 

PartNo. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number 
Sea, 1 CKT BOARD ASSY:EMULATOR II(SEE Al5 REPL) 

105-0792-00 2. EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
214-1337-00 2. . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
131-0993-00 1 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
131-0608-00 123. . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
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_ FIGURE 1 EXPLODED 


68000 E.P. SERVICE 


Tektronix 
Part No. 


175-3882-00 


343-1011-00 


061-2609-00 


Serial/Model No. 


Qty 12345 


LO I ee OE ee ce OO 


Name & Description 
STANDARD ACCESSORIES 


CA ASSY,SP,ELEC:50,28 AWG,8.0L 
(8550 OPTION 2P/8300E26 ONLY) 

CA ASSY,SP,ELEC:50,28 AWG,9.0OL 
(8550 OPTION 2P/8300E26 ONLY) 

CA ASSY,SP,ELEC:50,28 AWG,10.0 L RIBBON 
(8550 OPTION 2P/8300E26 ONLY) 
SOFTWARE PKG:DBL SIDED FLOPPY DISC 
(8550 OPTION 3U/8550P26 ONLY) 
CARD, INFO:DISC HANDLING 

(8550 OPTION 3U/8300P26 ONLY) 
MANUAL, TECH: INSTALLATION 

(8550 OPTION 3U/8300P26 ONLY) 
MANUAL, TECH: USERS 

(8550 OPTION 3U/8300P26 ONLY) 
CLAMP , CABLE: 2.95 L,ALUMINUM 


OPTIONAL ACCESSORIES 


MANUAL, TECH: SERVICE, INTERIM 


Mfr 
Code 


OOOEO 


OOOEO 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


68000 E.P. SERVICE 


Mfr Part Number 


2CA-08218 


OBD 


175-6671-00 


062-5956-00 


070-2552-00 


070-3771-00 


070-3969-00 


343-1011-00 


061-2609-00 


S3aIYOSS3AD9V 


